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BIIOMOCTI ITPO ABTOPIB

Yuuukano Hina IBaniBHa
IIpodecop xadeapu 3TtaPl KIII im. Irops
CikopchKOTO,  JOKTOp  TEXHIYHMX HayK 3a
CHELATILHICTIO 05.11.16 —  Tudopmariiiino-
BUMIPIOBJIbHI 1 KJIEpYBaJbHI CHCTEMH. ABTOD
noHag 600 HayKOBUX Ta METOJMYHUX TMpalb, 25
. nateHTiB. Berepan mpami, Bunaxigauk CPCP,
aKkaJeMik MDKHapoJHOI akajemii CTaHgapTu3aiii, axKaJeMmik
akazemii MeTpoJiorii YKpaiHH, WIEH acoliamii eJIeKTPOHHOTO
MpWIAaIo- Ta MaIMHO-OyAIBHUIITBA, BIIMIHHMK OCBITH. HaykoBi
HAIpsIMA POOOTH:

— po3pooka IBC ta AynioBizyaqbHUX CUCTEM YNPABIIHHS
MpoIecaMH JIJIsi TEXHIYHO1, XapuOBOi Ta XIMIYHOI MPOMHUCIOBOCTI;

— MEUKO-010JIOT14HI MPUIAHA Ta CUCTEMHU.

CaBuubka Slna AprypiBHa
HaykoBuii criBpoOITHUK, KAHIUIAT TEXHIYHUX HAYK
3a cnemaneHicTiO  05.13.06 — Indopmariiini
TEXHOJOTii. ABTOp TIOHAJ TPHUALATH HAYKOBHX
poOIT y 00acTi iHpOpMAIIHHUX TEXHOJOT1H, 3 TKUX
1 wmonorpagis, 10 wMeromuyHux po3pobok, 3
aBTOPCHKHX CBIJOLITBA.
HayxoBi HanpsiMu po6oTH:

— iHpopMarliiiHi  TEXHOJIOTIi yNpaBIiHHA CKJIQJHUMHU
MIPOMHUCIIOBUMH KOMIUIEKCaMH;

— TEXHIYH1 3ac00M 3axuCTy 1H(popMaIlii.




M xapynwio Bagum BikTopoBuu
JloueHT,  KaHAMAAT  TEXHIYHUX  HAayK  3a
cnemianbhicTio 05.13.05 — Komn’roTepHi cuctemu
Ta KoMnoHeHTu. Ha xadenpi koM I0TEpHUX CUCTEM
1 mepexx HVYBill Buknagae HACTymHI AUCUUIUIIHU:
“Mikporpo1ecopHi CUCTEMU KEepyBaHHA ,
“CucremHe porpaMmyBaHHA", “IIpoTrokonu
nepenaui  ganux B [oT cucremax”. OcHOBHI
HaNpsSIMKU HAYKOBHUX JIOCJIIJKEHb:

— po3poOka ¥ JOCHIDKEHHS MOJEIe 1 METOMdIB
cneruikarii, Bepudikarrii 1 Bajigaiii KOMIIO3UTHIX BEO-CEPBICIB;

— aBTOMATH30BaHI cucTeMH mnepeaadl ganux B [oT
CUCTEMaX;

- IIPOrpaMHI 3aCO0U B KOMIT IOTEPHUX CUCTEMAX.

Cwmouiii Biktop BikTopoBuu
JloleHT,  KaHgUAAT ~ TEXHIYHMX  HAYK 34
conemianbhicTio  05.13.13 - OOuucnroBaibHi
MaIlliHU, CUCTEMU Ta Mepexi. € aBTOpOM MOHAN
N'ATAECATA HAYKOBUX Ta HaBUAJIbHO-METOJUYHUX
npaib, 2 3 skux MoHorpadii. Ha xkadenpi
koM 'rotepHux cuctem 1 mepexxk HYBIll Bukmamae
HACTYIHI JUCIUIUIIHU:

—apXiTeKTypa KOMII I0TEPIB;

—TeXHIYHI1 3ac00u nepeaayi iHdopmarlii;

—CHUCTEMHU Bi3yasizallii 1 po3mni3HaBaHHs 00pas3iB.
HayxoBi HanpsiMu po6oTu:

— IHTEpaKTUBHI TeoiH(OpMalliifHI KOMIUIEKCH PEeabHOTO

qacy;

— IHTerpoBaHl reoiH(opMaIliiiHI CHUCTEMU arpapHoro
3aCTOCYBaHHS;

— BOY1I0BaH1 MIKPOKOHTPOJIEPHI 3aCO0U IHTEPHETY peUeil.
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MNEPEMOBA

CucremHe mnporpamHe 3a0e3Me4YeHHS — 1€ MporpamMHe
3a0e3neyeHHs A1 onTUMizalii poOOTH MPOrpaMHUX Ta amapaTHUX
3aco0iB, TONIYK CHCTEMHHMX BaJ Ta TOMUWJIOK, HAJAITyBaHHS
0co0MMBOCTEN (YHKIIOHYBaHHS KOHKPETHOI CHUCTEMH Ha PI3HHUX
pIBHSIX 3aCTOCYBaHb, 3aCOOM PO3POOKM HOBOTO MPOTPAMHOTO Ta
cucteMHOoTO 3a0e3medeHHs. KokeH 3 1uX HampsMiB Bigirpae
BQXJIUBY POJIb Y €(PEKTUBHOMY BHKOPHUCTaHHI KOMITHOTEpHOI abo
KOMI'IOTEPU30BaHOI CUCTEMH B IUJIOMY, IO OOYMOBIIOE
HEOOX1IHICTh BOJIOJIHHS IIMMU MHUTAHHSMM JJIs KBaji(h)iKOBAaHOTO
(haxiBIs Ta Ha0AHHS BIJMOBIIHUX (PaXOBUX KOMIIETEHIIIH.

Huctumiina «CUCTEeMHE MporpaMHe 3a0e3MeueHHs» € OHIE0
3 0a30BMX JWCIUILIIH 3a cnemaneHicTio 123 «Komm'torepHa
IH)KEHEpisH» Ta BKIIOUEHA JI0 MEPesiKy OOOB'S3KOBUX AUCLMILUIIH Y
OCBITHIX IIporpamax OakasaBpiary.

OcCHOBHI I11JTi BUJAHHS TTOJISITAIOTh Y:

- O3HaOMJICHHI CTYJEHTIB 3 TEOPETUYHHMM MaTepiajamu 3
OpPUHLMIIB  TOOYAOBH  CHCTEM  OOCIyrOByBaHHS  3aco0iB
OTepalifHIX CUCTEM Ta CYNyTHHOTO MPOTPAMHOTO Ta arnapaTHOTO
3a0e3IeYeHHS;

- OBOJIOJIIHHI ~MPAaKTUYHMMHM HaBUYKaMU 3 aHami3zy Ta
Jokaiizaiii mpoOJieM, Skl BUHUKAIOTh MPU POOOTI KOMIM'FOTEPHHUX
CHUCTEM;

- OBOJIOZIIHHI MTPAKTUYHUMHU HABUYKAMH yCYHEHHS BHSIBICHUX
npoOjieM Ta  BUKOPUCTAHHI  BIAMOBIJHUX  CIHEIliali30BaHUX
1HCTpYMEHTAJIbHUX 3aCO01B.

BiamoBimHO 10 1BOro, HamaHWW ~ Marepial  MICTUTh
KOMITOHEHTH 1[0 CTBOPIOIOTH JIOTIYHHI JIAHLIOT BiJl «IPOOJIEMI» 10
il BUpILIEHHS, NPOMOHYETHCS NEPETIK KOHTPOJbHUX MHUTaHb Ta
3aBIaHb

Ununkano H.I. Bukmama mepeamMoBy, maTepiaidi 3a TEMOIO
«OOunclieHHsT Ta TMepeBIpKa KOHTPOJBHOI CYMH» BHUKIIAJCHO
Mkapymuno B.B., Casumpbka S.A. € pospoOnukom PHII 3
IUCHMIUTIHU, CTPYKTYpH Ta CKJIaay BHUKJIQJCHOI TEMaTUKH Ta
cymicHo 3 Cmomiit B.B. aBTopomM 0CHOBHOT 4acTUHU POOOTH.



PO3/1LJ 1. MPUHLIAIIM OPTAHI3ALIT JAHUX HA
JKOPCTKAX MATHATHHMX JACKAX

Tema 1.1.  Jlociuna cmpykmypa sHcopcmrko2o Oucka

Meta: Hapuutucs  BuU3Ha4aTH  BUOW  PO3MITKH  Ta
XapaKTePUCTHKU HAKOMHUYYBauiB HA YKOPCTKUX MArHiTHUX JAMCKax 1
BUKOHYBATHU aHAJII3 IIJIICHOCTI (paitioBoi cUCTEMH.

1.1.1. TeopeTuuni BizomocTi

[lepen TuM sik MOYATH BUKOPUCTOBYBATH KOPCTKUM JTUCK, HOTO
HEOOX1THO PO3OUTH Ha PO3AUIM — YaCTUHU MOT0 JOBrOCTPOKOBOT
nam'siTi, JJIOT1YHO BUJILJICH] JUISl 3pDYYHOCTI pOOOTH, IO CKIAAAI0ThCs
3 CyMDKHUX O50KiB. [H(opmallist mpo po3aiin Iucka MICTUTh Taki
JTaHl:

— TI0YATOK 1 KIHEIh PO3/ILIIIB,

— HAJICKHICTH JI0 PO3/ALTY KOHKPETHOTO CEKTOpa JIMCKa;

— BUJ pO31UTy (OCHOBHUH 200 3aBaHTAKYBAJIbHHN ).

Ha cborosni icHye 1Ba TUIH PO3MITKH JHUCKIB:

— MBR (rosnioBHui 3anuc);

— GPT (tabmuus pozaune GUID).

Tun MBR 3'aBuBcs gocuth gaBHO, B 80-X pokax MHHYJIOTO
ctomTTs. OCHOBHE OOMEXKEHHS, K€ MOXYThb IMOMITHTH BOJIOAApi
BEJIMKUX JUCKIB — 11e Te, 1m0 MBR mpaiitoe 3 nuckamu, po3mip SKux
He TmepeBumye 2T6 (xoua, 3a TEBHUX YMOB MOJXKHA
BUKOPHUCTOBYBATU JUCKH 1 OLIBIIOTO PO3MIpY) 1 MIATPUMYE JHIe 4
OCHOBHI PO3JILIIH.

GPT — 1e BiTHOCHO HOBa PO3MITKa 1 y HEl HEMae OOMEKEHb,
ak y MBR: nucku moxyTts OyTtu Habarato Ounbiie 2 T6. Kpim mporo
GPT no3Bojsie CTBOPIOBAaTH HEOOMEXKEHY KIIBKICTh PO3ILTIB
(oOMeXxeHHs B JTaHOMY BUIMAJKY HakJaaae BukopucroByBaHa OC).

Y GPT € opna HesanepeyHa nepeBara: skmo MBR
MONIKOIUTHCSI — TO BUHUKHE TTOMUJIKA 1 30111 mipu 3aBanTaxkeHHi OC,
toMy 1o gaHi MBR 306epirae nume B omHomy wicui. GPT x
30epirae KiJibka KOMIA JaHWX, 3aBISAKHA YOMY, SIKIIO MOIIKOJIUTHCS
OJIHA 3 HUX — BIH BIJHOBUTH JAaH1 3 1HIIIOTO MICIIS.
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Tak camo BapTo Bij3HauuTu, 1o GPT mpairtoe napanenbHo 3
UEFI, saxuit mpuitmoB Ha 3miny BIOS, 1 mae Oinbimn BHCOKY
IBUJKICTh 3aBAHTAXKEHHS, MIATPUMY€E O€3MeUHe 3aBaHTAXKCHHS,
3amu(poBaHi TUCKH Ta 1H.

IlepeBipka po3mitku aucka (MBR a6o GPT) yepe3 meHro
ynpaBiainHa auckamMu. CrioyaTky HEOOXIIHO BIIKPUTH TMaHEb
yopasninHg OC Windows 1 mepedTH 3a HACTYNMHUM IIISXOM:
[Tanenr  ympaBnmenuss /  Cucrema u  Oe3omacHocTh  /
AnmvuHucTpupoBanue (puc. 1.1).

% Cucrema v BezonacHocTe

= S t » [Nanene ynpaene.. * Cwucrema n BesonacHocTe » v O Mowck B
e e mm = i e
HEHEJ'Ib}"I'IFIEEJ'IEHHR— HL—FDPHH anﬁﬂDB
OMALLHAA CTRaHULE ) e
& paHnLy & CoxpaHeHne pesepBHbIX KONWA $ailnce © NoMOLLEH MO

BoccTanoeneHwe $aiinos © NOMOLLED MCTOpUK Gaiinoe
® (Cucrema m GezonacHoCTe ¢ . P

Cete n MHTepHeT ;E!,% PEBEPBHDE KONMpoOBaHWE W BOCCTAHOBAEHM
- Apxueauma n occTanoenedune (Windows 7)

OBopyaoBaHle W 3BYK . .
BoccTanoBneHue Baiince us pesepsHoii Konuw
Mporpammer

lnpposaHmne awncka BitLocker

YUYETHBIE ZaNKMCK i, .
¥npaenenue BitLocker

nonb30BaTENER

b

Odioprnedune 1
NepCoHanuIauma

JWCKoBbIE NpOCTpaHCTBa
¥npasneHue XpaHnanLLIamMiI

A\

LIEC!:;Ir A3ZbIK W1 FIEFI."IDH
Pabouwe nankm

CneunaneHEIE BOZMOXHOCTI a .
¥npaenenue paBourmin nankamm

AAMWIHCTPYPOBAHKE

OCECEMEHHE MECTA HA ANCKE
Puc. 1.1. Tlepexin Ha BKIAIKy «AJIMUHUCTPUPOBAHHUE)

Jlami  HeoOXiHO TepedTH B  OCHACTKY «YTpaBJICHUE
KoMmbroTepom» (puc. 1.2).
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s CnycBil
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‘EE: ¥npaeneHWe NeYaTeHy

78] Cpeacteo nposepku namat W
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28

farta nsmeHeHua
30.10.2015 1107
30.10.2015 11:19
30.10.2015 11:17
30.10.2015 11:17
30.10.2015 11:17
30.10.2015 1117
30.10.201511:17
30.10.2015 11:17
30.10.201511:17
30.10.2015 11:17

30.10.201511:13

JaKkpenuTE Ha NaHen KonupoeaTe BTaBuTe - E- |£ﬁ Co3aate CeoWCTEa
BrICTpOro A0CTyna E] nanky -
Eydep o6MeHa YNopagoYHTE Co3pate OTEpLITE
P+ iE « Cuctema v BesonacHoc.. * AJMUHWCTPUPOEIHKUE v | O I

Puc. 1.2. OcHacTka «YipaBiaeHHUE KOMIBIOTEPOMY
[licns yoro B MEHIO 37iBa BIAKPUTH PO3ILT «YIpaBieHUE

JMCKaMU», a B CIIUCKY JUCKIB CIpaBa, BUOpATH MOTPIOHUNA AMCK 1
MepenTH B oro BIacTUBOCTI (puc. 1.3).
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A YnpaeneHne KOMABHTEPOM

®ain  Jelficteme Bug  Cnpaska

e 2@ EE =YD
A ¥npasnenne komnetoTepom (|| Tom Pacnonosenue | Tun DafnoEan cUCTEMA
v '[['L!; Cny#ebHeIE NPOrpaMmMe || m= MpocToi BazoBbIi

@ MNaHWpoBLLME 3353HY| | = MpocToi BazoewIA

i5] MpocwmoTp cobemmii || = MpocToi Basoebii

=] OBwme nanku - (2] MpocToii Bazoeeiid NTFS

¥ Nokanewbie nonesosa| | = local-main (F:) TNpoctoi Bazoemiii MTFS

,@:, MpouzsoguTensHocTs| | = system 2 (D) [MpocToi Bazoeeiid NTFS

-l.; Aucnetyep ycTpoicTe| | €

ANOMUHARLLWE YCTPORC

T YnpaeneHwe guckamm || = [ ]
T CnyseBel i npunoxerna || basoee Lo343Te COCTAEHOM TOM... lo
63,76 Co343Th HEPEAYIOLLMACA TOM... 3¢
CETI " 11
Co34aTk 3EPKANEHEIA TOM...
Cosgate Tom RAID-5...
MpeoBpasoeate B AMHAMWHECKNIA ANCK... L]
[MNpecBpasoeate B GPT-gnck rES
arg
Bhe cetn
CBOEUB

Puc. 1.3. BractuBocTi aucka

Hami B po3aimi «Toma», HaBnpotn psaka «CTuiam paszzienay
3a3HaueHO BUJ pO3MITKH aucka. Ha puc. 1.4 mpencraBienuii 1uck 3
po3mitkoro MBR.

Ofwwe Momwmka ToMa  [paieep CeemedvA  Cobkimaa

Taora YK333HHOro gMcKa NepedrCcneHbl HHXE.

Oueck: Ouex 0

Tun: Basosbiif

CocToRHWE:! B cem

CTine paznena: OcHoBHaR sarpysouHan zanvce (MBR)
EmrocTs: 476933 MB

HezaHAToE mecTo: 2MB

3apesepEMpOBaHD: 0 MB

Puc. 1.4. Tuck 3 po3mitkoro MBR

Ha puc. 1.5 HaBeneno npukiaj gucka 3 po3mitkoro GPT.
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O6wwe Monumaka Toma [paieep Ceegerms  Cofeman

Taora YEQIGHHOMD QMCKa NepeqYdCcnerHbl HAXE.

Nueic: e 1

Twn: BazoBbi

CocToAHue: B cem

CTine pasoena: Tatnwua c GUID pasoenos (GUID
EmicocTe: 114345 ME

HezaHAToe mecTo: 1 MB [:-?

JapesepBMpOBaHD 100 MB
Puc. 1.5. Tlpuknan aucka 3 po3mitkoro GPT

BusHadeHHS pO3MITKH AUCKa Yyepe3 KOMaHIHUHN PSIOK.

JlocuTh MIBHUIKO BHU3HAUUTU PO3MITKY JMCKAa MOXHA 3a
JIOTIOMOTOF0 KOMAHTHOTO PSIKA:

1. CnouaTky HaTHCHITh oeaHaHHs KiaBim Win + R mo6
BIIKpUTH BKJIAIKy «Bukonatm» (a6o uepe3 mento Ilyck). V BikHi
BHUKOHATH BBEIITh koMaHay diskpart 1 Bukonaiite ii (puc. 1.6).

! BeInoAHWTE >

BeeguTe vmA nporpammel, Nanky, JoKyMeHTa WAKW pecypca
MHTepHeTa, koTopele TpeByeTCA OTKPLITE.

OTepbITe: M "

[

OK OtreHa O6zop...

Puc. 1.6. Komanna diskpart

Jlanmi B KOMaHAHOMY pSAOKY BHOUIITH KomaHay list disk i
HatucHiTe Enter. Ilicis nporo 3'IBUTLCS CIHUCOK BCIX HQUCKIB,
MIKIIOYEHNUX 10 CUCTEMH.
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3BepHITh yBary cepejl 1bOro CIHMCKY Ha OCTaHHIM CTOBITUYHK
GPT: sgxmo HampoTH KOHKPETHOTO OHUCKAa CTOITh 3HaK "*" — 1e
o3Hayvae, o auck 3 posmitkoro GPT (puc. 1.7).

Puc. 1.7. BuzHaueHHs pO3MITKU JMCKa Yepe3 KOMaHIHUHN PSIIOK

BusHaueHHsI KUIBKOCTI BUIBHHUX KJIACTEPIB Ha JHCKY.
JloriuHOIO0 OMUHUIICIO 30€piraHHs JaHUX Ha >KOPCTKOMY IUCKY €
kaactep. Bci kiactepu KOHKpPETHOTO BiHYECTEpa OJHAKOBI 3a
po3MipoM 1 MpOHyMEpoBaHI Mo TOpsAAKy. KoxkHOMy Kiactepy
BIJINTOBI/Ia€ CIIY)KOOBHI PSAMOK, 110 Mae To ke HoMep. CyKymHICTh
Takux cinyx00Bux psankiB ckinagae FAT-tabmuiro (File Allocation
Table). Homep knactepa, 3 SKOro HOYMHAETHCS PO3MIILIECHHS (ailry
€ a/Ipecoro Horo micie3HaxopkeHHsa Ha aucky. Psnok FAT-rabmuri
MICTUTH HACTYITHI BIJIOMOCTI PO KJIACTEDP:

— KJIacTep MOXe OyTH BUIbHHM;

— KJIacTep Moke OyTH HempuJaTHUM JJIs 30epiraHHs
TaHHX;

— KJIacTep MOke 30epiratu yacTuHy (aitiy, gailn nisKom
ab0 OCTaHHIO YacTUHY (ailiry.

Sxmo ¢ain He NOMIMAETbCS B OIWH KIJAcTep, TO BiH
PO3MINIYETHCS B JIEKUIBKOX KiacTepax. SKIo JUCK mepimii pas
3aMOBHIOEThCS 1HGOpMaliero, To dain Oyjae po3MilIeHUH B
CYMDKHUX KJIacTepax, Y BUIJISAl OJHOTO IUTICHOTO OJIOKY. Aje, B
mporieci poOOTH OfHI (ailin BUAAISIOTHCS, IHII — JIOJAIOThCH.
Bunukae cutyariis, Kojau Jjis po3MIIIEHHS OJHOro ¢ainy OyayTh
nOoTpiOH1 KjacTepa B PI3HUX OOJACTAX JUCKOBOTO MPOCTOpPY. Y
IIbOMY BUIAJKY (a1 Oye CKIagaTUucs 3 IeKIJIbKOX OJIOKIB.

VY Oynp-koMy BUMNAJAKY 3B'SI30K MK KJIaCTEpaMu 1 OJIoKaMu
3MIACHIOETHCS 3a onoMoroo FAT-tabnuii, sika «ckietoe» (aiin i3
mmatkiB. Komu ¢aiin mumerscs Ha auck, B Tabmumo FAT

15



3aHOCHUTHCS TIOYATKOBA aJipeca MiCIe3HaXOKeHHs (aiimy — HoMep
MepIIOTro KJacTepa 3 YKclia THX, sIKi BiH Oyzae 3aiimatu. Psgok FAT-
TabNuIl, SKUM MICTUTH 3alUC MPO MOYaTKOBUM KiacTtep (aiimy,
30epirae HOMEp HACTYMHOTO KJIacTepa, SIKU MICTUTh MTPOIOBKEHHS
dadimy 1 T. A. 3a JOMOMOTOI TAaKOTO JIAHIIOXKKA TTOCHJIAHb
(biKkcyeThCs po3TallyBaHHS BChOTO (ailily Ha JTUCKY.

3anucyroun ¢Gaia Ha TUCK, cUcTeMa (SKIIO 1€ MOKIJIHBO)
pO3Milly€e Horo Oe3NnepepBHO — B CYMDKHHUX KiacTepax. SIKIo
IIOT'O 3pOOUTH HE MOYXKHA, TO CHCTEMa ITyKae HEOOX1AHY KIJIbKICTh
BUIBHMX KJIACTEPIB B PI3HUX MICIAX JTHUCKOBOTO MPOCTOPY 1
posmitnye ¢aiin B HuX. Takum yuHOM, (aitn (0co0IMBO, SKIIO BiH
BEJIMKUX PO3MIPIB) MOXKE OYTH «CKJICEHUN» 3 JEKUIBKOX JECITKIB
O01okiB. Ha eMHICT, OuCKa i€ HISK HE BIUIMBA€, aj¢ IIBHAKICTH
JOCTYITY 10 TAaKOTO ()parMEeHTOBAHOTO (hailiTy pi3KO Majgae, OCKIIbKU
JUTsT OTO 3YMTYBAaHHS CHCTEMa BHUTpPAya€e JOJATKOBI MEXaHIYHI
(TOBLIBHI) omeparlii 3 mepeMImIeHHs TOTIBOK 3 TIOPIKKU Ha JOPIKKY.

[Ipu Bupanenni daitny B FAT-Tabmumi mnpoBOASTHCS
BIJITIOBI/IHI 3aIUCH — KJIACTEpa, B SKUX PO3MIIIyBaBCs el (haii,
MO3HAYAIOTHCS SIK BUIbHI, ajge MNpu LbOMY cama iH(opmarlis B
KJIaCTepl 3aJIMIIAETHCS O TOTO MOMEHTY, ITOKU He OyJe 3amucanui
HOBUM (aitn B 1edt kinactep. Ha niboMy 3acHOBaHa poOoTa JEIKUX
mporpaM 3 BITHOBJICHHsI BUajeHO1 iH(popMarrii.

Pospsanicte psakiB FAT-taGnuiii BU3Hadae pO3PSAHICTD
aapec, To0To, PaKTUYHO KUIBKICTh KJIACTEPIB HA JKOPCTKOMY JIMCKY.
SIkmo cuctema omepye 3 16-po3psgHUMEH  psakaMd (B I[bOMY
BUMAJKy, TOBOpATh mipo Tabmumi FATI16), To MakcumaabHO
MOJKJIMBA KiJIbKICTh KIacTepiB aopiBHioe 2'° = 65535 mryk (64 KO);
st 32-pospsaaux psankiB (FAT32) — gucio kimactepiB JOpiBHIOE
232 =4294967296 wryx (4 I'0).

IlepeBipka nwisticHocTi ¢aiisioBoi cucremu. PekomeH10BaHO
NepioMYHO BHUKOHYBAaTH MEPEBIPKY LUIICHOCTI (ailjIoBOi cHCTEMHU
3a  JIOMOMOro  cremiamizoBanux — yTtwmT. Y Windows
BUKOPHUCTOBYIOTh BOyzoBany ytuwiity CHKDSK, saxa Mae
HACTYITHUN CHHTAKCHC B KOMaHIHOMY PSIKY:

chkdsk.exe quck: [\misax] [/kmrou] [/ kmrod]...

OCHOBHI KJItOUl YTUJIITA HaBeeH1 B Ta0. 1.
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Tabnuysa 1.1
I'osioBHI k104l yruiaitu chkdsk

Kirou Hazga
— BH3Haqge iMeHa (bgﬁniB zs NEPEBIPKH.
JlocTynHuM TiIbKM i JoTriyHuX TUcKiB FAT.
IF [lepeBipka 3 aBTOMAaTUYHUM BUIIPABJICHHIM
OMMJIOK.
Ha noriunomy aucky FAT Bugae iM’st KOKHOTO
'V nepeBipeHoro ¢ainy. Ha noriunomy aucky NTFS
MTOBITOMJICHHSI TIPO OYHUIIICHHSI.
[Tomryk  306iitHMX  cekTopiB 1  cmpoba
/R BIIHOBJICHHSI JTaHWX. BUKOPUCTOBYETHCS pPa3oM 3
kioueM /F.

[ToBauit  mepenik  kmo4iB  ytwntd  chkdsk  MoxnHa
neperyisiHyTH BBiBIIIM KoMaHay: chkdsk /?

[Ipu 3anmycky yTuiaiTH 0€3 KIIOYiB OTPUMYIOTH pPE3yJIbTaTu
nepeBipku (aitsioBoi cuctemu (puc. 1.8).

3 puc. 1.8 BugHo, MmO TnepeBipka ¢GalIOBOi CUCTEMHU
BUKOHYETHCSI B TPU €TaIlM — NepeBipka ¢aiip, mepeBipka iHACKCIB,
nepeBipka aeckpunTopiB 6e3nekn. OTpumaHi pe3yiabTaTH CBiTYaTh
mpo BiACYTHICTh moMmwioK Ha gucky (0 kb y momkomkennx
CEKTOpax).

VY pasi BUSBICHHS MOLIKOJKEHUX CEKTOPIB PEKOMEHOBAHO
3aIyCTUTH yTIIITH 3 KitodeM /F, a micist 1iboro MOBTOPHO BUKOHATH
nepeBipKy (hanaoBoi cucTemMu 6e3 KITH0YiB.
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-
BN AgmuHucTpatop: Ci\Windc stem32omd.exe

Microsoft Windows [Version 6.1.7600]
Cc? Hopnopauuwa Mavkpocoor, 2009. Boce npasa 3aumMuweHb .

C:“Users“AnmuHucTpartop*chkdsk D:
Tun wawaosold cucTemu: NTFS.
Metka toma: AcHHH AOKYMEHTH.

BHHMAHME! Mapametrp F vHe ykasan.
CHEDSH BEMNOAHAETCA B pPEXMHME TOAbBKOD YTEHMA.

Mposeprka Pavaoe Catan 1 w3 J>...
OgpagoTaHo davMaoBwx sanvced: 116736,

MpoBepKa PAMADE 3ABEPUEHA.
QEpagoTaAHD E0ABWMX DAMAOBWX sanvced: LB,
OEpASOTAHD NOBPEMAEHHMX PAHAODBWMX Janucew: 0.
QEpagoTaHD FANMCEM AONOAHHTEAbBHWX artpueytos: 0.
OEpaE0TaAHD 3anMCcEed NOEBTOPHOro adHaawia: [,

Mposeprka wHpexkcos (atan 2 uz 3>...
OspasoTaHD 3anMced WHAeKca: 122612,

Mpoeepka MHAEKCOE 3AGEPUEHA.
[poBEepEHD HEHHAEKCHPOBAHHHXY ¢®adAaoe: 0.
BoccTaHOBABHD HEMHAEKCHpOBAHHWX dadacs: 0.

MpoBepKa AECKpPUMNTOPOE GE30MNACHOCTH Catan 3 w3 3>...
OgpagoTano davaoswx SDASID: 116736,

MpoEepKa MECKPMNTOPOE GE30MACHOCTH SAGBEPUEHA.
QgpagoTaHo DaWA0E BaHHwx: 2938,

Windows nposepuaa tadA0BYw cHCTEMYy. QUMEOK HE OGHAPYWMEHOD .

170948351 BECEr0 Ha AMCHE.
140779996 e 42726 dakaax.
17476 E 2940 uHpexcax.
o B NOBPEMAEHHBX CEKTORAX.
189731 MCNOABIYETCH CHCTEMOM.
65536 FAHATO NOoA Dada HYpHAAA.
49941148 CEOGOAHD HA MMCKE.

Pazmep kaacTepa: 40796 sadT.
Bcero KaacTepoB HAa OMCKE: 47737087 .
12485287 KAACTEpOB HA AMCHE.

Puc. 1.8. Pe3ynbTaT nepeBipku (HaiaoBoi cucTeMu

1.1.2. 3aBaaHHs 10 CAMOCTIITHOT0 BUKOHAHHS

1. Busnauut BuUI PO3MITKH JKOPCTKOTO JHUCKAa 3a
JIOTIOMOTOI0 TaHEeN YMpaBiiHHS 1 KOMaHgHoro pszaka. IIpuBectn
BIJIMOBIAHI CKPIHIIOTH. YU MOXKYTh JIOT1YHI JUCKU B MEXaX OJHOTO
PO3/iTy MaTH Pi3HI BUAA PO3MITKH?

2. VY Tabnuui HaBeneHo mNpukiaa (parmeHTta QaiinoBoi
cuctemu MS Windows FAT * — BwmicT kartanory i tabaumi FAT.
[IpoananizyiiTe IITICHICTh JaHOi (alaoBOi CHCTEMH, BBaKalOuu,
o eof — ocranHiil kinactep daiiny, bad — nepextHuit kmacrep 1 He
3aMOBHEHUI €JIEeMEHT Ta0JHIll — BUIbHUN KJIacTep.
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Im’st paiinma Howmep kiactepa

A 2

B 15

C 30

D 18
0 8 16 6 24
1 9 17 25 26
2 3 10 16 18 19 26 27
3 4 11 bad 19 13 27 28
4 5 12 eof 20 28 eof
5 eof 13 12 21 bad 29
6 eof 14 13 22 30 10
7 15 14 23 31

2. 3aBiaHHA U1 HEMApHUX BapiaHTIB.
Ha puc. 1.8 naBemeno mnowarok FAT tabmumi aucka 3

daitnoBoro cucremoro FAT32. Ilpoananizyiite gaHuii ¢parmMeHrT.

CK1JTbKM BUTBHHMX KJIACTEPIB BiH MICTUTH? Bi/MOBiIb MOSICHITH.

2

13 |14 |75

=

2ol =4

T |fe

F FF FF OF OO 00 00 00 00 D0 DD o Do oo
FF FF FF OF FF |FF |FF |OF FF FF FF OF FF FF FF OF 15 00 00 00
19 |00 00 OO0 FF FF O FF OF FF FF FF OF 10 OO 00 OO 10 O 0o 0o
FF FF FF OF &0 |00 (00 00 FF FF FF OF FF FF FF OF FF FF FF OF
FF FF FF OF FF FF FF OF FF FF FF |OF 7D 0B 00 00 2D 00 00 OO
oD 00 00 3200 M 0D 3300 00 00 AS DO 00 00 35 00 00 Q0
39 00 00 00 34 00 OO 0O FF FF FF OF 3C OO0 OD ©0 30 00 00 OO

Puc. 1.8. 3aBnanus 11 napHUX BapiaHTIB

3. Ha puc 1.9 naBeneno mouatok FAT tabnuii nucka.

Busznaute tTin ¢aitnoBoi cuctremu (FAT16 a6o FAT32) 1 kiIbKICTh
BUIBHUX KJIacTepiB. BiAMOBIIb MOACHITS.
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g 1 2 3 @ 56 3 R EE B e e of
GO0 9O 09 BO OO 9O 0F B0 0O 0O 00 0O 0 0O B 00 80
0l0 90 09 BO OO RO 0/ BO 0O RO 00 OO 00 8O OO 00 80
020 0 09 BO OO 9O 0/ BO OO 8O 00 0O OO 8O PO 00 8O
030 90 09 8O 00 9O 0/ B0 00 0O 00 00 00 80 OO 00 00
040 0 0P GO OO PO 0P GO 0O 0O 0O OO 0O BO OO 00 80
850 90 G BG B0 9O 0A B0 06 B8 08 0O B0 88 B 08 80
@60 B0 GO BO 60 AG 06O 6O 60 8O 060 A0 60 8O 6O 60 60
870 90 G0 BG B0 9O 0/ BO 06 8O 00 @O B0 8O PO 00 80
@80 80 G BO B0 AO 0GR 6O B0 0O 060 OO B0 8O B 0O 6O
090 60 60 00 00 GO OO AO 0O B0 08 A0 0O 50 _0f
pad [51 ef [ff Tf] o0 o0 56 66 6O OO 60 B8 BA AO BAA 0O I
@b0 80 GO BO GO 9O 0/ B0 00 8O 00 00 00 8O 0O 00 00
GcO 8O GO GO B0 AO 0GR GO 0O 0O 00 OO 0O 0O OO 00 0O
6d0 90 0 6O 0O 9O 08 6O 66 0O 08 00 00 88 B 00 00
Ge@ B0 GO BO 6O AO 068 60 66 6O 060 60 60 60 60 60 60
6fe 80 G0 8O GO AG 0O GO 066 0O 00 G0 G0 0O BO 00 00
166 06 66 0/ 60 60 6O 00 0O GO 66 0O 0O OO 6O A6 0O
116 66 86 00 60 60 6O 00 6O B0 B0 0O B0 GO B0 06 0O
126 66 86 0@ 60 60 6O OO 6O B 6O OO B0 BO 6O A6 0O
136 00 80 00 80 60 8O 00 60 GO B0 OO B0 0O 60 88 00
146 00 80 0/ 60 00 6O 00 6O GO 60 OO B0 0O B0 A8 0O
156 66 86 08 60 60 06 00 00 0O 00 0O 0O 0O 00 08 00
166 06 66 00 60 60 60 00 60 G0 60 00 60 0O 60 00 00

Puc. 1.9. 3aBnanns 1y HeapHUX BapiaHTIB

4.  Ha xopcTKOMY IHCKY BHKOPHUCTOBYETHCS PO3MIIICHHS
dailyliB 'y BUMJISAAI 3B'I3HOTO CHHMCKY KiactepiB. [locunmanHs Ha
KiacTep 3aiimae 4 OaiiTa. 3amuc KaTajory pa3oM 3 aTpuOyTaMu
daitmy 3aiimae 32 Oaiita. Butpara eMHOCTI JucKa Ha
3aBaHTAXyBAJIBHUI 3alAC HE BPaXOBYEThCS. BBaxarouw, mio:

* eMHICTh gucka — 20 I'6aiir,

* po3Mip kiactepa — 8 Koaitr.

3HalTH 4acTKy aapecHoi iHpopMaIlil Ha TUCKY.

5.V sxiii Qaitnosiit cuctemi edekTrBHIIIE 30epiratu JaHi
npo 1KOHKY po3mipoMm 32x32 TO4YOK, B $sKiil BUKOpucTaHo 128
KOJBbOPiB?

a) 1 cextop = 1 knacrep;
b) 2 cekrtopa = 1 knactep;
Cc)  B) e(peKTUBHICTH OJTHAKOBA.

1.1.3. 3anuTaHHs 1JI caMoIlepPeBipKU

1. [Ilo Ha3uBaeThcs poO3MITKOK Aucka? ki Buau
PO3MITKH 1CHYIOTb?
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2. SAxi Buau posau icHyoTh B OC Windows? KopoTtko
OXapaKTEPU3YHUTE IX.

3. [TosicHiTh  pI3HMIIO MK MIBUIKMUM 1 TIOBHUM
dbopmaTyBaHHSIM >KOPCTKOTO AMCKa. SIKi mpoliecu BiOyBalOTHCS B
TOMY 1 B IHIIIOMY BHMAJIKy?

4. Busznaunty miHiManbHMIA po3Mip Kiactepa Ha (el
o0'emom 2 I'6 1 daitmoBoro cuctemoro FAT32.

5. ®aiin Labl.doc mae indopmamiiinuii posmip 16248
OaiT. Po3Mip kiactepa Ha JIOTIYHOMY JUCKY — 8 ceKTOpiB. CKIIbKU
KJacTepiB Oyae BuaLIeHO (aitny?

6. CKIIBKM BUIBHOTO MICIS 3aJIUIIUTHECA B OCTAHHIX
ceKTopi 1 kiactepi BuaneHux ¢aitny Labl.doc?
7. Y yoMmy monsrae mepeBipka Ha IUICHICTH (paiaoBoi

cuctemu? Illo Take bad cextop? Um mae BiH JOTIYHY aapecy?
Biamosiab mMOSICHITE.

8. Ha nuck 3anmcani ¢aitnu pizaux ¢Qopmaris. Yu
3aJIMIIATHCSA BOHU Ha JAUCKY B pasi:

a) momkopkeHHsa FAT1?

0) momkoxkeHass FAT1 1 FAT2?

B) nokoxeHHss MBR?

0. Yomy nopiBHIOE y OaliTax po3Mmip 3amucy B TaOJuIll
FAT nnsa ¢aiinoBoi cucremu FAT16?

10. Yomy ngopiBHIOE y OaiiTax po3Mip 3amucy B TaOJHIli
FAT nnsa ¢aiinoBoi cuctremu FAT32?

11. Skuii cexkTop Ha3MBAIOTh MOIIKOIKEHUM? 3a SKUM
KPUTEPIEM BU3HAYAETHCS CIIPABHICTh CEKTOPIB?

12. Hassite mpomecu, sSKi BiZOyBalOTbCS TiJ 4ac
NEPEBIPKHU CEKTOPa Ha CIIPABHICTb.

13. Slka miHIManbHA KUIBKICTh BUIBHHUX KIJIACTEPIB MAae
OyTy Ha AUCKY IS 3MIMCHEHHS Tpoliecy nedparmenTartii?
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Tema 1.2.  Ilepesipka npaye30amHocmi H#OpCmMKO20 OUCK)

Mera: mnepeBipuTH Mpane3fgaTHICTb MKOPCTKOTO JHUCKY 3a
JIOTIOMOTOI0 CHUCTEMHOTO TporpamMHOro 3abe3medeHHs Victoria i
HDDScan.

1.2.1. TeopernuHi BixomocTi

IlepeBipka XKOpPCTKOro AMCKY Ha Mpaue3gaTHiCTh i 1
BiIHOBJIEHHH Y mporpami Victoria.

VY Bumaaxky HecTaOlIbHOI POOOTH KOMIT'HOTEpa, HAIpPHUKIIA,
3aBHCAHHI TIpU 3BEpPHEHHI 0 (QaiaiB, JIOBroMy KOIIFOBaHHI
1H(opMallii 3 0OJTHOrO PO3ALTY KOPCTKOTO AMCKA HA THIITUHN, TPOHaXKi
GdaiimiB 1 TUPEKTOpid 1 T.J. PEKOMEHIOBAHO BUKOHATHU MEPEBIPKY
KOPCTKOTO JHMCKY 3a JOMOMOIOI CHCTEMHOTO IPOTPAMHOTO
3abe3neyeHHs Victoria.

[TepeBaroro Victoria € poboTa 3 oOmagHAHHSIM Ha HHU3BKOMY
piBHI, TOOTO mporpama 3BEPTAETbCSI N0 IKOPCTKOTO JHUCKY
0e3rmocepeIHb0, a HE 3YUTYE BU3HAUEHI CHUCTEMOI0 a0 1HIIUM
CUCTEMHUM MPOTpaMHUM 3a0€3TMCUCHHSIM JIaHi.

Victoria Mae Benuky 0asy At poOOTH 3 )KOPCTKUMHU TUCKAMH 1
30BHINIHIMM TMPUCTPOSMH 1 € OE3KOIITOBHUM CHCTEMHHUM
nporpaMHuM 3a0e3nedeHHs M K st 32-, tak 1 g 64-6itHux OC
cimeiictBa Windows. Ilintpumye Bepcii Big XP g0 WindowslO.
OcTaHHIO Bepcil0 MpOrpaMH MOXKHA CKadaTH 3a TOCHJIAHHSIM:
https://victoria.en.lo4d.com/windows.

[licnss  ckauyBanHs mporpamu  Victoria, BMICT apXiBy
HEOOX1IHO pO3MaKyBaTH 1 3aIyCTUTH BUKOHYBaHUU (haili B iMeH1
aaMi"ictpaTopa. s 1boro HEOOXITHO B KOHTEKCTHOMY MEHIO
daiiny oOpatn KomMaHay «3amyck BiJ IMEH1 agMiHICTpaTopa» (puc.
1.10). Ockinbku mnporpama He HOTpeOye BCTAaHOBJICHHS Ha
KOMIT FOTEp, TO 3aIyCK 31HCHIOETHCS JIUIIE TAKUM YUHOM.

[Ticass 3amycky BIAKPHUETBCS BIKHO TMPOTPaMH, Y SKOMY
HEOOX1IHO mepelTH Ha BkIaAKy «Standard». Y BepxHiil npapiit
JacTHWHI ToKa3aHi xkopcTkl aucku 1 CD-Rom, BcTtaHoBieHi B
cuctemi. Cepen HUX HEOOXITHO O0OpaTH KOPCTKUM JUCK JIs
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TECTYBaHHS 1 HATUCHYTH KHONKYy «Passporty (puc. 1.11). [ami
mporpamMa Ma€ BU3HAYUTH 1 TIOKA3aTH MOJIENb )KOPCTKOTO JIMCKA.

+ victoriad3.e 17 NE VT 1817

4k | werdQini P

BEKFI'EI'IHTI:- Ha HaYaneHOM IKpaHE

[yl 33nycxl§r MMEHK 3AMWHNCTRATORa
lcnpaeneHne npoBRem © COBMECTUMOCTEHD

7-Zip g

Puc. 1.10. 3amyck BukoHyBaHOTO (haiiiny mporpamu Victoria
B1JI IMEH1 aMiHICTpaTOpa

: .- '-_O " Device 0 7| Hinte

=M WL XK1 AAD ¥,
standard | SMART | Tests | Advanced | Setup |

Drive passport: [ Ine| size | mote - click o refresh | |'
Model:  WDC WDSODOBEVT-22A0R... 0 465GB  WDC WD5000BEVT-22A0R... | aresk Al
Frmware: 01.01A01 1 931GB Seagate Expansion |
Serial: WD-WXK1AADTB929 E 0 CD-ROM
Disk size: 976773168 LBAS 476940 Mb F: 7358MB  CD-ROM
CHS: 16383/16/63 8062 Mb .
SMART:  Enabled, Emog, Selftest | Sleep |
CACHE:  8192k; L/A=0N; Wr=0H; ok H——
Support: LBA, AAM, APM, DLM, DMA  UDMA-G - Seek, Acoustic management & BAD'er —t
AAM val: 128 Minimum in of [s76773167 EED Saanl| | | Recal |
APM wal: 254 Macimum E = : ) Verify
Erase: ~134 minutes e - 0 ) Read
Security:  OFF, Frozen = - ]
ATA-8:  SCT, SFDLM |_ __ timit:l200 10 pads
[ seex | AN —
| | Pa i}
© i O i |
(=) W e M D

[opensm] Misassbe @
v savebin | (Jsatadev O

14:42:28 Starting Victoria 4.3 Freeware (beta version), CPU frequency: 2195,09 MHz, Windows unknown ... :_n.fg sound
14:42:31 AFI access enabled, device #1 e
14:42:43  Get passport... OK

14:42:43 Model: WDC WDSD00BEVT-22A0RTD; Capacity: 976773168 LBAS; SH: WD-WXKLAADFB029; FW....

14:42:47 Get passport.. DK

14:42:47 Model: WDC WDSD00BEWT-22A0RTO; Capacity: 976773168 LBAs; SH: WD-WXK1AAD78029; FW:...

AT number
Puc. 1.11. Inrepdeiic nporpamu Victoria

Jam HeoOximHo mepedTy Ha BKiIaaky «S.M.A.R.T.», Ha ki
HAaTUCHYTH Ha KHOMKy «Get SMART». V camoMmy HH3y BiKHa
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3’aBuThcs noBigomiieHHa «SMART Status = GOOD» (puc. 1.12).
AolpeBiatypa «S.M.A.R.T.» y mepeknaai o3Hadae «3acolu
CaMOMIarHOCTUKM TPUCTPOIO IS  BU3HAYCHHS  3aJIMIIKOBUX
PECYPCIB 1 3aTAIBHOTO CTaHY».

Standard  SMART ]Tﬁts|ﬂd¥amed|5¢tup] C3RE0O T Device 0 | Hints
ID  MHame VAL | Wrst Tresh Raw Health ~ - SMART manitor
1 Raw read error rate 200 200 51
3 Spin-up time 186 156 21
4 Number of spin-up tmes 71 r i | 1]
5 Reallocated sector count 200 200 140
7 Seek emor rabe 100 253 o
9 Power-on time arz a7 o 06594
10 Spin-up retries 100 100 51 D eeene FiEEE—
11 Recalibration retries 100 100 ] 0 ssess | f S —
12 Start/stop count a5 a5 o 5467 [I‘-hll |
191 G-SENSOR shock counter 1 | ] 20 » ﬁui'ElS DN
192 Power-off retract count 200 200 ] 096 ssses | I .'_ on
193 Loadfunload cyde count 13 13 ] 263004 = AutoSave OFF I -—
194 HDA Temperature 105 o7 0 42°C/107°F i |
196 Reallocated event count 200 200 0 0 sssss ¥
~ SMART test box
Parametars of SMART data collections tests [ Status after tests: Value -
Total time in seconds to complete off-line data collection activity 13200 TDIf-Ine data collect LI
Short self-test routine recommended polling tme (in minutes) 2 |
Ew:ended salf-test routine remmmended polling time (in minutes) 154 Abart | {3
line data collection acthvity was never started ooh
The previous self-test routine completed without error ar no self-t...

14:42:28 Starting Victoria 4.3 Freeware (beta version), CPU frequency: 2195,09 MHz, Windows unknown ... :_g‘: sound
14:42:31 APl acoess enabled, device #1 il
14:42:43 Get passport.. OK

14:42:43 Model. WDC WDS0D00BEVT-22A0RTD; Capacity: 976773168 LBAS; SN: WD-WXK1AAD7I929; FW....

14:42:47 Get passport... OK

14:42:47 Model: WDC WDSD00BEVT-22ZA0RTO; Capacity: 976773168 LBAS; SN: WD-WXK1AAD7S929; FW:...

14:42:57 Get 5.M.A.R.T. command... OK

14:42:57 SMART status = GOOD \

Puc. 1.12. Orpumanns S.M.A.R.T. napameTpiB KOpPCTKOIO TUCKY

SIKIo0 KOHTpPOJEP KOPCTKOro nucka mpaiftoe B pesxkumi AHCI
(Native SATA), SMART arpubytu MoO>XHa HE OTpUMATH, 3
Bugauero B jor nopimomienHs «Get S.M.A.R.T. command ... Error
reading S.M.A.R.T!». IIpo HEMOXIHBICTb OTPUMaHHS JaHHUX
S.M.A.R.T TakoX TOBOpUTH MiJICBIYEHUI YepBOHMM Hamuc «Non
ATA» mpu iHimiamzarmii HOCiS, KOHTpOJEp SKOTO HE J03BOJISE
BUKOpHUCTOBYBaTH KoMaHau ATA-iHTepdeiicy, B TOMy YHCI1 3aluT
atpudytiB S.M.A.R.T.
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VY upomy Bunaaky notpioHo 3avtu B BIOS 1 na Bxnaami Config
— Serial ATA (SATA) — SATA Controller Mode Option —
smianTd 3 AHCI na Compatibility. Ilicns 3akiHueHHSI TECTYBaHHS B
Victoria, HanamTyBaHHs HEOOX1JHO OBEPHYTH.

[ToTtim mepexonaTh Ha BKIAAKY «Test» 1 HATUCKAIOTh KHOTKY
«Starty. Y ToJOBHOMY BiKHI, JIBOpYY, MOYHYTh MOKa3yBaTHCS
PI3HOKOJIBOPOBI MpsAMOKYTHUKH (puc. 1.13). Halikpammii Bunaaok,
SKIIO BOHU BC1 OyJyTh CIpUMH. YBary moTpiOHO 3arocTproBaTH Ha
YEpPBOHUX 1 CHHIX MPSAMOKYTHHKaX (Tak 3BaHi Oen-cekTopu). Skino
Ha JAWCKYy 0arato CHHIX MPSMOKYTHHUKIB, pEKOMEHAYEThCS IIE pa3
NPOUTH TEPEeBIpKY HWUCKA, TUIBKH 3 BKJIIOYEHOI TaJO4YKOI0
«Remapy. Y npomy Bunaaky Victoria Oyjie IpuXxoByBaTH 3HaMACHI
301ifH1 cekTopa. TakuM YMHOM BUKOHYIOTh BIJIHOBJICHHS KOPCTKHUX
JIACKIB, SIK1 ITOYaJIM BECTU ceOe He CTa0lILHO.

Standard | SMART Tests Advanued|setup] 0 T Device 0 | Hints

~ | [Endbme] [SwaiBas] o [Endima:]  mad
| 2:24 =0 |976773167

Break All

| Pause | o (1824512
0 [Hldtﬂtl [ timmegatons |
ODDQ 'i
M Stop |W|
El'ldllflﬁt )
] “‘5',_m [Theai|

o0 7 DN O
ﬁ 50.12 i fazicilt
200l o
soollo v

:-Iu

i Errﬂa

14:42:28 Starting Victoria 4.3 Freeware (beta version), CPU frequency: 219309 MHz, Windows unknown ...
14:42:31 APl access enabled, device #1

14:42:43 Get passport... OK

14:42:43  Model: WDC WDS000BEVT-22A0RTO; Capacity: 976773168
14:42:47 Get passport... OK

14:42:47 Model: WDC WDS000BEVT-22A0RTO; Capacity: 97677314
14:42:57 Get S.M.AR.T. command... OK
14:42:57 SMART status = GOOD
14:43:12 Get passport... OK

14:43:12 Recallibration... OK

14:43:12 Starting Reading, LBA=0..976773167, sequential access, timeout 10000ms

PRE; SHD WD-WHKLAADTS929; PW....

LBAS; SH: WD-WHKLAADTED2D; FW....

Puc. 1.13. CkanyBaHHS )KOPCTKOTO IUCKY
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AJnle miclig TakorO BiJHOBJICHHS, HE 3aBXKIU YKOPCTKUH IUCK
Opompamioe J0Bro. SKiio BiH BXE TM0YaB «CUOATHCS» TO
CHOJIBAaTUCS Ha mporpamy He BapTo. llpu HasSBHOCTI BETUKOI
KUTBKOCTI CHHIX 1 YE€PBOHHMX MPSIMOKYTHUKIB HEOOX1IHO 3ayMaTUCs
PO HOBHIM KOPCTKUN AUCK, HA AKOMY CHHI OJIOKH HE TIPUITYCTHMI.

CkanyBaHHS XKOpcTKOoro aucky o6’emom 500-750 I'G TpuBae
O0mm3bko 1-2 ronun, ns niepeBipku 2-3 TO 3HamobutThes B 3pasu
O1bIIIE Yacy, 110 HEOOX1THO BPaxOBYBaTHU MPH 3aIyCKY.

[lepepuBaTu TmpolleC CKaHyBaHHS, OCOOJMBO CKaHyBaHHS 3
BUIIPABJICHHSIM BKpail He pexkoMeHAyeThes. Lle Moxke mpuBecTu 10
MOBHOT'O BUXO/Iy MPUCTPOIO 3 JIaay.

[lepeBipka >KOpPCTKOro AMCKY Ha Mpale3laTHICTh Yy IMporpami
HDDScan.

HDDScan — yrumita g TECTyBaHHS HAKOMHMYyBadiB
iadopmarii (HDD, RAID, Flash), npu3nadena anis ix qiarHOCTUKH
Ha HasBHICTh BAD-6nokiB, mnepernsagy S.M.A.R.T-atpu0yTis,
3MIHM CHEI[lalbHUX HajamTyBaHb. OCHOBHA rpymna MPUCTPOIB, SIKi
00CITyTOBYIOTbCS — KOPCTKI TUCKU 3 TAKUMHU 1HTepeiicamu:

— IDE;

— ATA/SATA;

— FireWire niin IEEE1394;

— SCSI;

— USB (a1s1 po60TH iCHYIOTh OOMEKEHHS ).

Jlns  daem-Hakonmu4yBavyiB  MOJKJIWBO TUIBKH TPOBEICHHS
TecTOBUX po0IT. Takok TeCTH € €NMHUM BUAOM oOcTexkeHHsT RAID-
macusiB 3 iHTepdeiicamu ATA / SATA / SCSI.

®axtnuno nporpama HDDScan 3natHa mparmtoBatu 3 Oyib-
AKUMH  3HIMHUMH  TPUCTPOSIMH, 1[I0  MIJKIIOYAIOTBCA /0
KOMIT IOT€pa, SKIIO0 BOHM MAalTh BJAcHE CXOBHIIE iH(OpMaIri.
HeoOxinno BpaxoByBatu, 1o B 3aBaanHs yTtuiaité HDDScan ne
BXOJIUTh PEMOHTHO-BITHOBIIOBAJIbHUIN TPOIIEC, BOHA PO3paxoBaHa
TUTBKY HA JIIAaTHOCTHKY, aHAJ3 1 BU3HAYEHHS MPOOJIEMHUX ITISTHOK
’KOPCTKOTO JTUCKA.

Cepen moxuBocteir HDDScan BUAISAIOTE HACTYIIHI:

— HaJaHHA JIeTaJIbHOI 1HGOpMAITis PO JUCK;
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— TECTyBaHHs MOBEPXHI 3 BUKOPUCTAHHIM PI3HUX METOIUK;

— neperisia atpudyTiB SSM.A.R.T.;

— perymioBaHHA a0o0 3MiHa mapameTpiB AAM (piBeHb IIyMmy)
a60 3naueHb APM 1 PM (po3mupene yrpaBiiHHS KUBJICHHSIM );

— BHUBEJCHHA B TaHelb 3a7ad IOKAa3HUKIB TeMIIepaTypu
KOPCTKUX JHUCKIB Ui OTPUMAHHA MOXJIMBOCTI MOCTIMHOTO
KOHTPOJIIO.

HDDScan miaTpuMyeThCsi CIMEHCTBOM OMNEPALIfHUX CHUCTEM
Windows Bigx Windows XP mo Windowsl0. Bepcis mporpamu
portable € Ge3komToBHO. s Toro, mo6 ycranosutu HDDScan
Ha CBOEMY KOMIT IOTepi HeoOxiaHo ckayatu ¢aitn HDDScan.exe 3
odimiitHoro caiity — http://hddscan.com/ 1 1Bi4i Ha)kaTu MO HHOMY
JIBOKO KHOIKOK MHUIIl JJIs 3amycky. Jlami 3’SIBUThCS BIKHO 3
JILEH31€10, Y SKOMY HEOOXiHO TMOroAWTHCS 3 YMOBaMHU
BUKOPDHCTaHHs mporpamu, HatucHyBimm «I  Agree». Ilpm
MOBTOPHOMY 3aITyCKy MPAKTUYIHO BiJipa3y K BiIKPUBAETHCS TOJOBHE
BIKHO TIporpamu. Beck mporiec mossrae y BU3HaY€HHI MPUCTPOIB, 3
AKUMH Tporpama Oyne mpaioBaTi. KopuctyBau mae MOXIMBICTD
3anmyckatu HDDScan Ha Oyap-kux mnpuctposix abo 31 3MIHHHX
HOCI1B 0€3 mpaB aaMiHicTpaTopa.

['onoue BikHO HDDScan mnpencraBneHo nHa puc. 1.14. YV
BEPXHIM YaCTWHI 3HAXOAUTHCS TI0JIE 3 HaWMEHYyBaHHSM HOCIS
iHpopMarlii. Y HbOMY MOXHA MEpEerisiHyTH CIHCOK BCiX HOCIIB,
MiIKITIOYCHUX 0 MAaTePUHCHKOI miuaTh. Hukde 3HaXOAThCS TpHU
KHOTIKUA BUKJIMKY 0a30BUX (hYHKITIH:

;_ | WDC WDS000AAKX-0BUSAAD-WD-WCC2EPTO5079 o
- »

SMART

&l Health Infarmation

Puc. 1.14. T'onosue BikHo HDDScan

Read and Write Tests
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S.M.A.R.T. General Health Information. Hatuckanus Ha 1110
KHOINIKY BUKIIMKA€ BIKHO CAMOIarHOCTHKH, B SIKOMY B1JOOpakeHi
BC1 MapaMeTpu poOOTH KOPCTKOTO UcKa abo 1HIIIOTO HOCIS,

TESTS Read and Wright Tests. 3amyck mnpoueaypu
TECTYBaHHSI MIOBEPXHI KOPCTKOTo nucka. [Ipomnonyerscs 4 pexxumu
tectyBanns, Verify, Read, Butterfly, Erase. Bonn BukonytoTh pi3Hi
BUJIM TIEPEBIPKM — BiJA TEPEBIPKH MIBUAKOCTI YWUTAHHSA JI0
BU3HAUCHHS 301MHMX CEKTOpiB. Bubip TOro um iHIIOro BapiaHTy
BUKJIMYE TOSIBY J11aJIOTOBOTO BiKHA 1 3aIyCKY MPOIECY TECTyBaHHS,

TOOLS Information and Features. Buknuk enemeHTiB
yrpaBiiiHHS a00 mpu3HauyeHHsS MOoTpiOHOT ¢yHKii. [octymHi 5
iHctpymenTtiB, DRIVE 1D (izenTudikamiitHi  1aHi  JUCKY),
FEATURES (Bikno ympasninas ATA a6o SCSI), SMART TESTS
(BuOip omHoro 3 TpbOX BapiaHTiB Tecty), TEMP MON
(BimoOpaxkeHHsT TOTO4HOI Temmeparypu Hocisi), COMMAND
(KOMaHIHUH PSIIOK).

[lepeBipky HOCII MOYMHAIOTH 3 BUBYEHHS 3BiTY S.M.A.R.T
(puc. 1.15).

|Num Aftribute Name Value | WWorst Rawhex) |Tr1r&sr1nh:|
' 001 |Raw Read Error Rate 200 | 200 ocongo00000-0000 I 051
'l 003 [Spin Up Tame 142 | 138 0000000000-0F 33 I 021
. 004 | StartStop Count 098 | 098 oong000000-08DE I poo
'l 005 |Reallocation Sector Count 200 | 200 0000000000-0000 I 140
' 007 | Seek Error Rate 200 | 200 ooogo00000-0000 I oo
'l 008 (Power-On Hours Count 081 | 081 0000000000-6FB1 I 000
. 010 [ Spn Retry Count 100 | 100 ooo0000000-0000 I oo
. 011 |Recalbration Refries 100 | 100 00Cc0000000-0000 I 000
'l 012 |Device Power Cycle Count 088 | 098 oongo00000-08C I oo
’ 192 |Emergency Retract Count 200 | 200 ooooo0n000-0078 I U H
’ 183 |Loadfunioad Cyche Count 200 | 200 oong0o0o000-0862 I L
. 194 | HOA Tempearature 105 | 094 BC I oo

Puc. 1.15. ®parment 3Bity S.M.A.R.T. Report

VYei nmosuiii, mo HE BUKIMKAIOTH MpoOJieM, BiI3HAYEHI
3€JICHUM KOJIbOPOBUM 1HAUKATOpOM. MOXKIuBI Hemoiaaku abo
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HEBEJIMKI Baay BiJ3HAYAIOTHCS KOBTUM TPUKYTHHKOM 31 3HAKOM
okuKy. Cepito3Hi TpoOIeMH Bi3HAYAIOTHCS YEPBOHUM KOJTHOPOM.
Jam mepexonats 10 Bubopy tecty (puc. 1.16).

:_ ; WDC WD5000AAKK-08UGAAD-WD-WCC2EFT 95079

LY

.@ .. i.. < )

\

T00LS

Information and Features

Puc. 1.16. BuGip tuny tecty

TectyBanns B HDDScan, sik 1 B Victoria — TpuBaiuii mporiiec,
0 BHUMAarae IMEBHOTO 4Yacy. [EOpeTHYHO MOXKHA MPOBOAUTHU
OJIHOYACHO KIJbKa TECTIB, aje Ha NPaKTHUIll OO0 POOUTH HE
pekoMeHayeThes. [Iporpama He 1ae CTIMKOTO 1 AKICHOTO PE3yIbTaTy
B TaKUX YMOBax, TOMY, IPH HEOOX1JHOCTI BUKOHATH KiJIbKa THUIIB
TECTYBaHHS, Kpallleé BUTPATUTH 4Yac 1 BUKOHATH IX MO dep3i.
JlocTymHI Taki THITH TECTIB:

Verify. IIpoBoauThcsi mepeBipka YHUCTOI IIBUJKOCTI YUTAHHS
iH(opmMmariii, 6e3 nepenayi JaHUX MO 1HTEpdEHCy.

Read. TlepeBipka mBUIKOCTI YUTAaHHS 3 MEPEIAvCIO JAaHUX I10
iHTepdeiicy.

Butterfly. IlepeBipka IIBUAKOCTI YMTaHHS 3 Iepeadyero Io
iHTepdeiicy, BUKOHYBaHa B cHelU(IUHIN MOCIITOBHOCTI: MEPIIU
0JIOK-OCTaHHIN-APYTU-TIepeIOCTAaHHIN-TPETIN ... 1 T. 1.

Erase. [IpoBoauThcst 3amuc Ha TUCK CHEIIAIbHOTO TECTOBOTO
iHpopMariiiHoro 0j0ky. IlepeBipsieTbCsl SKICTh 3amUCy, YUTAHHS,
BHU3HAUAETHCS IIBUAKICTE OOpoOKM nanux. I[Hpopmamis Ha wid
JUISHIT AUCKa Oy/ie 3aryOrieHa.
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IIpu BuOOp1 TUMy TecTy 3’sBIA€ThCA BikKHO (puc. 1.17), B
SIKOMY BKa3Y€ThCS:
— HOMEp NEPIIOTO CEKTOpa JIJIsl IEPEBIPKU;
— KUIBKICTh OJIOKIB JJIsl TECTYBaHHSI;
— po3Mip ojHOro 010Ky (KiUTBKICTh cekTopiB LBA, mio
MICTSTBCS B OJTHOMY OJIOII1).

READ TEST

FIRST SECTOR:

976773168

1024

Puc. 1.17. BikHo mapameTpiB TeCTy

[Ipu HaTuckanHi kHONKHM «BmpaBo» TecT AodaeThCs B uUepry
3aBAaHb. Y BIKHI JUCHETYEpa 3aa4 3’ IBISETHCSA PAIOK 3 TOTOYHOIO
iH(hopMaIE€0 TPO MPOXOKEHHA TecTy. HaTuckaHHs 1o HbOMY
BUKJIMKAE MEHIO 3 1H(OpMaIII€r0 MPo AeTall MPoIecy, MOXKIMBOCTI
MOCTAaBUTU Ha TMay3y, 3yMHUHUTH a00 MOBHICTIO BUAAIUTH 3aBJaHHS.
[lonBiiiHe HATUCKAaHHA MO PAAKY BUKIMYE BIKHO 3 JIOKJIAIHOIO
iHpoOpMalLll€l0 TPO MPOXOMKEHHS TECTy B peajlbHOMY dYaci 3
BI3yaJIbHUM B1JOOpa)KEHHSIM MPOLIECY.

BikHo Mae Tpu BapiaHTH Bi3yaniizamii: y Burisial rpadika,
Kapth a0o0 OJIOKY YHCIIOBUX JaHMX. Taka KITbKICTh BapiaHTIB
J03BOJISIE  OTPUMATH  MAKCUMAJbHO JCTaJbHY 1 3pO3yMily
KOpHUCTYBaueBl 1HPOpMAIIito Mpo Xia nporecy.

[Tpuknan B1JI0OpaKeHHS npare3aaTHoCTI CEKTOpIB
HaKoNUYyyBaya y BUIJISAl KapTu HaBeneHuid Ha puc. 1.18. Ha puc.
1.19 HaBeneHa kapTa HENMpaIE31aTHOTO HAKOMMYYyBaya.

Y pozaini TOOLS crae A0CTYyMHUM MEHIO 1HCTPYMEHTIB.
Takoxx MokHa oTpumatu iHpopMalio npo (izuyni abo JOTIYHI
napameTpu aucka, npu Hatuckanai Ha DRIVE ID.

Poznin  FEATURES pae MOXIMBICTP 3MIHUTH HACTYMHI
napameTpu Hocis (kpim npuctpois USB):

— 3HM3UTHU piBeHb mymMy (dyHKIiss AAM, nocTymmHa HE Ha BCiX
BUJIaX JTUCKIB);
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Pause Repart PR 1459996399 wws R

Graph Map Report

[¥] Disable map dy
Map Udat
0%

Block Start LBA :
Puc. 1.18. TectyBanus Ha bad-cekropu 3a J0IOMOror0
HDD-scan(HopManbHUii CTaH HAKOMIUYyBaya)

Pause

Graph Map  Report

ms . 0

= 500 ms

Puc. 1.19. IIpencrapiieHHs1 HAKONMYYBaya 3 MOIIKOKEHOIO
MarHiTHOXO TTOBEPXHEIO

— BIIPEryJIOBaTH PEKUMU  OOEpTaHHS  IIMUHJIECIS, IO
3a0e3neuyoTh EKOHOMIiI0 eHeprii 1 pecypcy. HamamroByerbcs
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MIBUJKICTH OOEpTaHHS, aX [0 MOBHOI 3yNUHKU MiJ Yac MPOCTOIO
(bysxiis APM);

— 3a[iITH TalMep BIACTPOUYKU 3YNMUHKU MMHUHAEHS (PyHKIIS
PM). llInunaens Oyne aBTOMAaTUYHO 3YMUHATHCS MICIS 3aKiHYCHHS
3aJIaHOTO Yacy, SKIIO JUCK HE BUKOPUCTOBYETHCS B JAaHUI MOMEHT;

— MOKJIMBICTh MOMEHTAJILHOTO 3aITyCKy IIMUH/EIS HA BUMOTY
BHKOHYBAHOI ITPOrpamu.

Expan 3MiHu HanamTyBaHb HaBejeHui Ha puc. 1.20. dns
muckiB 3 i”HTepdericom  SCSI/SAS/FC  nmocrymna  omiist
BiIOOpaXeHHs BUSBICHHX Ne(EKTIB JIOTIKM a00 (PI3WYHHX Bal, a
TaKOX 3aITyCK 1 3yMIMHKA IIIMTUHICIIS.

MODEL: WDC WDSHMAAKK-DSUGAAD Sh: WD-WCCIEPTR5079

Automatic Acoustic Management Power Management

Mot Supported Supparied

Recommended

Advancad Power Manaosmen
"

Puc. 1.20. HanamryBanus y po3aini FEATURES

VY posnini SMART TESTS noctynai 3 BapiaHTH TecTiB (puc.
1.21):

- KOpOTKI/II/I TpHBae 1-2 XBUIMHM, 3IACHIOETHCS TEpeBIpKa
HOBerHl AUCKa 1 MPOBOAUTHCS MIBHAKHM TeCcT MPOOIeMHHUX
CEKTOPIB.

— Posmmpennii. Tpuae Onm3bko 2 roauH. OOCTEKYIOThCS
BY3JIM HOCIsl, BUKOHYETBHCSI TIEpEBIpKa MOBEPXHI.

— TpancnopryBannsi. TpuBae Kijibka XBWJIMH, MPOBOIUTHCS
OOCTE)XEHHS €JIEKTPOHIKM MPHUBOLY 1 BHSIBICHHA MPOOJIEMHHUX
JIUISHOK.
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MODEL: WDC WDSD00AAKX-08U6AAD SN: WD-WCCZEPTYS5079

r___—_,_j'_-_“‘l
&'

Puc. 1.21. Bapiantu SMART TESTS

Oynkiis TEMP MON nae MOXIHBICT, BU3HAYUTU CTYMiHB
HarpiBy Aucka B MOTOYHUN MoMmeHT yacy. @yukuiss TEMP MON
Ja€ MOJKJIMBICTh BU3HAUUTU CTYIIHb HAarpiBy OUCKa B TMOTOYHHUUN
MOMEHT Yacy.

[IpoBeneHHs MOBHOI MEPEBIPKM 3a BCiMa TMO3MIISIMH HE €
3aBIaHHSM  KOPUCTyBaua. 3a3BUYaili  OOCTEXKYIOThCS  TEBHI
nmapametpu abo QyHKIT JucKa, IO MOTPeOyIOTh IMOCTIHHOTO
CTIIOCTEPEIKEHHSI.

HaiiGinpm  BaXJIMBUMHM — TMOKa3HMKAaMH  MOJXKHA  BBaXKaTH
3arajlbHUM J1arHOCTUYHUI 3BIT, 110 Ja€ JOKJIQAHY iH(OpMaIIito Mpo
ICHYBaHHSl 1 KUIBKICTh TPOOJIEMHMX CEKTOPIB, a TaKOX TECTOBI
NEePEeBIpKH, IO JEMOHCTPYIOTh CTaH IMOBEPXHI MiJ 4Yac podoTH
MPUCTPOIO.

1.2.2. 3aBaaHHs AJ1s1 CAMOCTIHHOT0 BUKOHAHHS
3aBaHTAXUTH 1 BCTAHOBUTH Iporpamy Victoria Ha [1K.
Bukonatu TectyBaHHS (uielI-HAKOMUYyBaya 1 >KOPCTKOTO JAHCKa
Ha bad-cextropu B mporpami Victoria. Ilpu HeoOximHOCTI
BUKOHATH OHOBJICHHS JUCKY 1/a00 HaKONMUYyBaya.

3. 3a/l0KyMEeHTYBaTH pe3yJbTaTU MEPEBIpKU Yy (PopMi CKpiHIIOTA
Man CEKTOpIB HaKOMW4YyBaya 1 JaTH OIIHKY CTYIEHS HOro
3HOIIEHOCTI.

4. 3aBaHTaXUTH 1 BcTaHOBUTU mnporpamy HDD-scan na IIK.
BukoHnaTtu tectyBaHHs (piiel-HaKONUYyBaya 1 )KOPCTKOrO JUCKA
Ha bad-cektopu.

N —
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3a/I0KyMEHTYBaTH PEe3yJIbTaTH TEPEBIPKU y (PopmMi CKpIHIIOTA
Manu CEeKTOpIB HAKOMUUyBaya.

[lopiBHSTH oOTpuMaHi y mporpamax pe3yJbTaTH 1 3pOOUTH
BHCHOBKH.

1.2.3. 3anuTa”Hsa AJ151 caMoIepeBipKu
1. [losicHITh y 4OMy MOJsSTae MpoLEC MEePEeBIPKU CEKTOPIB

HaKoMM4YyBaya Ha IMpane3faTHicTh? SIK BH3HAYalOThCA poOoul 1
HepoOoui cekTopu?

2.

9.

HasBiTh IMPUYHUHHU, 3 SKHUX CCKTOpPHU HaKOHI/IIIYBa‘{iB CTAal0Th
HEIIpanuc3gaTHUMMU.

. Ak BHKOHYETbLCA Bi,Z[HOBJ'ICHHH KOPCTKHUX I[I/ICKiB, K1 TOYaIn

BeCTH cebe He cTabipHO B porpaMi Victoria?

[TosicHiTh HEOOXIMHICTH TpaB aAMIHICTpaTOpa MJIA 3alyCKy
nporpamu Victoria.

[lo Ttake arpubyrm S.M.AR.T. 1 gk iX BuU3HAUUTH B
PO3IIIHYTUX HporpaMax?

Ha3BiTh nmpuunHM yepe3 siKi 1HKOJIM HEMOXKIIMBO OTPUMATH JaHi
S.M.A.R.T. Uu MOkHa iX yCyHyTH?

YoMy He MOKHA MEpepUBaTU MPOIIEC MEPEBIPKA HAKOMHWYYyBaya
Ha Mparne3 aTHiCTh?

. SIka 3 po3MISIHYTUX mOporpam Oyjae OLIbIl TOYHO BHKOHYBAaTH

nporeaypy AiarHoctTuku? Biamosijib OOIpyHTYHTE.
Ha3BiTh TUIIM TECTIB HAKONMUYYBadyiB, SIKI MOXXHA MPOBECTH B
HDD-scan. [1osicHITb iX 0COOIMBOCTI.

10.Ha3BiTh J0gaTKOBI KOpHWCHI  (PyHKII, SKI MIATPUMYIOTh

nporpamu Victoria i HDD-scan.
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Tema 1.3.  Ocnosu pobomu 3 Active Disk Editor

Mera: Ilo3naiiomutucss 3 iHTep(dEHCOM CHCTEMHOTO
nporpamMHoro 3abesnedeHHsi Active@Disk Editor 1 BuB4YMTH
0COOJIMBOCTI OTO pOOOTH.

1.3.1. TeopernuHi BitomocTi
Active Disk Editor — e cucremMHe mporpamHe 3a0e3MeUeHHS

Bix ¢ipmu LSoft Technologies Inc., mpusHauene nns mepermsgy i
penaryBaHHsS BUXIIHHUX AaHUX (DI3UYHUX TUCKIB 1 TOMIB, a TaKOX
BMICTY (pailsiiB Oy/1b-sIKOTO THITY.

3aBantaxutu Active Disk Editor moxHa O0€3KOmMTOBHO 3
odimiitHoro caiity www.disk-editor.org, Ha sKOMy TIPUCYTH1 Bepcii
s omepariiaux cucteM cimerictea Windows 1 Linux. Ilporec
BctaHoBieHHs1 Active Disk Editor Ha komm’ioTep kopucTyBada
BiTOYBa€ThCS 32 JOTIOMOTOI0 TTOKPOKOBOTO MEHEKEPA, 1 € TPOCTUM
1 IHTYiTUBHO 3pPO3yM1JIUM.

[Ticast BCTAaHOBIIGHHS 1 3ayCKy MpOrpaMu 3’SIBUTHCS EKpaH
NPUBITAHHS 3 HACTYITHUMH BapiaHTaMH MOJATBIINX Jii:

* BIAKPUTH TUCK 200 TOM;

* BIAKpUTH (aiir;

* BIAKpUTHU 00pa3 AHCKa;

* MPOIOBXKUTHU TIEPETIISAT TOKATHHUX JUCKIB Ta CXOBUIIT TAHHX.

[louatu meperysn JOKadbHUX MPUCTPOIB, TOMIB Ta (ailiiB
MOXHa TICHSI 3aKpUTTA C€KpaHy IPUBITAHHS, HATHCHYBIIM Ha
kHonky «Ilepernsg daitniey. HaltmpocTtimmuii cnoci® BiAKpUTH
00’eKTH ISl pelaryBaHHs — Ile¢ BUOpaTh JIUCK, TOM 4u ¢aia y
Opay3epi (aiiniB Ta BUKOPUCTOBYBAaTHM KoMmaHay «Biakputu B
peIaKkTopl JUCKIB» Ha IaHeNl 1HCTPYMEHTIB a00 B KOHTEKCTHOMY
MeHo (puc. 1.22).
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File Actions View Window Help

W) riy Computer B Application Log View l = data (M) - Volume

QOpen in Disk Editor

G Refresh [ | Zi;-_ MNavigator Panr[ ::__-. Adwr\-::l!'v'iew] "'ﬂ File Preview _-E' Inspect File Recolfl

4 ) My Computer | Name . Size Date created Date madified

4 & \M\Physical Drived (5] SExtend 28-Jan-14 19:10:48 28-Jan-14 19:10:48
B New Volume (E) (5] Decuments 28-Jan-14 191100  28-Jan-14 19:11:00
@ New Volume [K:) (2 encrypted_source 01-Aug-14 16:43:43 01-Aug-14 16:52:45
& FAT (R 3 Svstem Volume information 04-Feb-14 122441 01-Aug-14 165245

4 & \\M\Physical Drivel SatirDef 10:48  28-Jan-14 19:10:48
@ TREMOW [k $BodClus 10:48 28-Jan-14 19:10:48
. [ $Bitrap 148 2B-lan-14 1910048
» PORTO Q) $Boot 2 28-Jan-1 i

4 & W\\PhysicalDrive2 £ :‘_:’i;':r 48 J8-lan-1
@ Local Disk (C) SMFT 21048 28-Jan-1
n SMFETMirr L1048 AB-fan-14 1%

4 5 "--F"'J'r'fﬂ Drive3 $Secure Obytes 28-Jon-14 19:10:48 28-Jan-14 19:10:48
@ Major (D) $UpCase 128 KB 38-Jan-14 19:10:48 28-lan-14 19:10:48

4 @ \N\PhysicalDrived $Volume Dbytes 28-Jan-14 19:10:48 28-Jan-14 19:10:48
L = img 121008 8829.jpg 334 KB 28-Jan-14 18:11:03  28-Jan-14 10:06:54
B COMP (G:) = img 1] = 18-Jan-14 190702

data (H) il == [&l File Preview e

& data (H:) =1 img_13( “ 28-Jan-14 19:06:13
2 Meda (k)

@ FileTutorial (M:)

Open in Disk Editor

.
i -y
i @) Properties F4
1

Puc. 1.22. Binkpurts daitny 3a qomomororo ¢aiiaoBoro oOpaysepy

Active@Disk  Editor Moxke  aBTOMAaTU4YHO  BHUSBIISATH
MIJIKJIFOYEH] MPUCTPOI Ta MOKazyBaTu iX y (aitmoBomy Opaysepi.
Opnak KOO0 MAKIIOYEHUH TpUCTpId HE 3 SBISETbCS IPH
HaTUCKaHHI  kHonku  «OHoButm»  («Refresh») ©Ha  mamem
1HCTPYMEHTIB, HEOOX1/THO HATUCHYTH 1 yTpuMyBaTu KHomky Ctrl Ha
KJaBiaTypl Ta OJHOYACHO HATUCHYTH KHOMKY «OHOBUTH»»
(«Refresh») na manem iHcTpyMmeHTIB. lle 103BOIUTH MOBHICTIO
NEPETJISIHYTH 1 OHOBUTH BC1 MiJIKJIFOUEH1 JIOKaJIbHI CXOBUIIIA JAHUX.

s toro, mo0 BiIKpUTH AMCK ab0 TOM Juid peaaryBaHHS,
BUKOPHUCTOBYIOTh KOMaHAy TrojioBHOro MeHwo: Qaitn — Biakpurtu
auck (File — Open Disk) a6o natuckaioTh KHOMNKY «Biakputu
muck» («Open Disk») Ha ekpaHi NpUBITaHHS TICHSA 3aIyCKy
nporpamu. JlianmoroBe BIKHO BIJKPUTTS JUCKY HaBEJIEHO Ha
puc. 1.23.
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Select Physical Disk or Volume (Logical Drive) and cick Open button to open seleded items in Disk Editor. More then one item can be selected to

open at once.
! MHame Status Type File System  Wolume Mame Total 5i: * | | Name Value
a ) My Computer 4 Fixed Disk General
a| & \\\PhysicalDrived Ready, Initialized Fixed Disk 932 MName NP hysicalDrived
# New Volume (E) Ready Volume NTF5 Mew Violume 134 Platform Name ¥ drivel
@ MNew Volume (K] Ready Volume NTFS Mew Volume 124 Product Name ST1000DMO03-9YN1Y
» FAT (R) Ready Volume  FAT FAT 226 Product Revision  CCAD
a & "\\PhysicalDrrvel Ready; Initialized Ficed Disk 93 Serial Number S1DORZIW
% TREMOW (E) Ready Volume  FAT32 TREMOW 178 |E Status Ready, Initialized
2 Type Fixed Disk
» PORTO (Q: Ready Volume  FAT32 PORTO 53,0 [l 4 Device Stee R
a & "\\PhysicalDrive2 Ready, Initialized Fuced Disk 559 Total Size E_i ED (1.000,204.88¢
; . ey - S— - Unallocated space 7
» Local Disk (C3) Ready Volume NTES 5.8 Unallocsted span 783 GB (84030425804,
: 3 % # Device Geometry
a & "\\Physicallrive3 Ready, Initialized Ficed Disk . 932 Partition Style GUID Partition Table
» Major (I: Ready Volume NTF5 Major 932 Partitioning GPT (Basic)
a & "\\PhysicalDrived Ready, Initialized Froeed Disk 466 Total Sectore 1953525168
i Bytes per Sector 512
@ COMP (G:) Ready Violume FAT COMP 1201 Sectors per Track 63
# data (H:) Ready Volume NTFS data 154 Tracks per Cylinder 255
# Media (k) Ready Volume NTFS Media 118
# FileTutorial (MN: Ready Volume NTFS FileTutorial 305 ~
| Ll ne » € 11 L]

Coeen
Puc. 1.23. Jlianorose BikHO BiAKpUTTS AuCKY B Active@Disk Editor

LCancel |

Hns  Ttoro, mo0 Bigkputu (aitn g8 pemaryBaHHS,
BUKOPHCTOBYIOTh KOMaHAy ToJOBHOTO MeHo: ®aiin — Binkputn
(daitn abo0 HATUCKaOTh KHOMKY «Biakputu daiim» Ha ekpaHi
MPUBITAHHS TICIsA 3allyCcKy TMporpamMu. Y AiaJoroBoMy BiKHI
«Bigkputu ¢aitnm» («Open File») HeoOXximHo 3HaiTH daiin Ta
HATUCHYTU KHOMKY «Bigkputm» («Openy), mo0 BIIKpUTH (ailn y
IUCKOBOMY penaktopi. JlianmoroBe BIKHO BIiAKpUTTSA  (aility
HaBeJIeHO Ha puc. 1.24.

Active@Disk Editor no3Bossie penaryBatd BMICT BHUOpaHOi
YaCTHUHU BIIKPUTOTO 00’eckTa. 3a 3amoBuyBaHHSIM Active@Disk
Editor moka3ye BMicT 00’ekTa B pexumi «UnutanHay, 10 3anodirae
BUTIQJKOBUM 3MiHaMm. Y pexumi «PemaryBaHHS» MOXXHa 3MIHUTH
BMICT BIAKpPUTOrO (ailily uM JucKa 3 MOJAJbIIUM 30epeKeHHSIM
ycix moaudikaiiid B mam'sti. 30€pekeHHS BiIOYyBa€TbCS MICHSA
HAaTUCKaHHS Ha KHOIKY «30epertu» («Savey).
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Select File on any disk (volume) and click Open button to open in Disk Editor.

o

Date modified Date accessed Attributes ID Parent ID

32 01-Aug-14 16:52:2
01-Aug-14 16:52:28 A
4 01-Aug-14 16:
01-Aug-14 16
01-Aug-14 16
4 01-Aug-14 16

Vi¥w
&

VEVYFVY VY VE

| 01-Aug-14 16:52:28
New Velume (K: | 01-Aug-14 16:52:28 AE 54
e Vol = “Aug-14 165228 AE 55
4 @ FileTutorial (N:) [ 01-Aug-14 165228 AE 56
] SExtend 894 KB 01-Aug-14 16:5015 g-141652:28  AE 5
2] Documents 97.2 KB 01-Aug-14 16:50:15 02-Dec-03 2 01-Aug-1416:5228 AE 6
&) encrypted_source
&) System Volume Information
» PORTO (Q3)
» FAT (R

| e i v

L_gpen | cancel

Puc. 1.24. [liamorose BikHO BiAkpuTTs daiiny B Active@Disk Editor

s nepexony Mik pexumamu «Yutanus» ta «PegaryBaHHs »
HEOOXI1THO BUKOHATHU OJIHY 3 HACTYIHUX JIH:

— Ha TaHeNm 1HCTpyMeHTIB «PemakTtop AMCKiIB» BHUOUPAIOTH
«ITpaBkay — «Jlo3Boautu penaryBanHs BMicTy» (Edit — Allow
Edit).

— TIPaBOIO0 KHOIMKOI MHUIII B 00J1acTi pearyBaHHs BUOUPAIOTh
«Jlo3BonuTu penaryBanusa BMicTy» («Allow Edit») B kKoHTeKCTHOMY
MEHIO.

[Ipu xomiroBaHH1 BUOPAHOTO TEKCTYy 3 00JacTi pefaryBaHHS Y
Oydep oOMIiHy MoxkHa 30epertm Horo Tam, B OJHOMY 3 JIBOX
¢dbopMaTiB, BUKOPUCTOBYIOUH HACTYIHI KOMaH/IH:

— «KomiroBatn» («Copy») — BuOpaHi JaHl KOIIIOIOTHCS B
Oydep oOMiHY SIK JBIMKOBI.

— «KomiroBatu BindopmaroBanum» («Copy Formatted») —
BUOpaHi J1aHl KOIIOKThCA Y  BiAGOpMATOBAHOMY  TEKCTI,
MPUAATHOMY JJISI BCTABKU B TEKCTOBHH PEAKTOP.

[Ticns BimKpuTTS 00°€KTY 3a JomnomMoror «Pemakropa muckiB»
(«Disk Editor»), mMoxHa meperisgaTH/3MIHIOBATH HOTO KO, 3a
paxyHOK TepeMIlIEeHHsI BiJ OJHOTO OJOKYy [0 1iHHIOro aobo
0e3mocepeIHbOrO Mepexoay A0 MEBHOI ajpecu. Tak caMO MOXKHA
MEePEeXOAUTH JO0 CHCTEMHHX 3allMCiB Ha JUCKYy, TaKuX SK
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3aBaHTAKYBAJIbHUN CeKTOp (NEPBUHHHMM Ta KoIisg) abo Tabiuils
PO3LTIB.

3a momomoroto kHomku «Hagirarmis» («Navigate») Ha maHemi
IHCTPYMEHTIB MOKHa MEPEeUTH 1O TMEeBHOI 00JacTi BIAKPUTOTO
o0’exta. Bupainenns, siki BiZOOpa)KaroOTbCs, 3ajiekaTh BiJ THILY
o0'ekta, sxuil pemaryerbcs. HesanexHO Bix TOro, SKHM 00’ €KT
BIIKPUTO IS peJaryBaHHs, TMEPIIUMU JBOMAa ITYHKTaMH B
«Hagiramiitnomy wmeHo» («Navigatey) Oynytes «Ilepeiitu 10
smineHHs» («Go to Offsety) ta «Ilepeittu no cextopy» («Go to
Sectory).

Buknuk xomannu «llepeiitu o 3mimenHs» («Go to Offsety)
BIIKPUBAE MiaJIOTOBE BIKHO, SKE JO3BOJSE YTOYHUTH 3HAUCHHS
3MIIIIEHHST Ha JUCKY JUIS  Tepexoay. Y  BiKHI  MOXHa
BUKOPHCTOBYBATH SIK JIECSATKOBI, TaK 1 HIICTHAALUATKOBI 3HAYEHHS.
Ha nmouaTky micTHaaIsaTKOBOro 3Ha4eHHs HEOOX1THO BKazyBaTu 0X.
Hanpuxnan, mo0 BkazaTu micue 512 K MIICTHAAISTKOBE YHUCIO
BBOATH 0x200.

Takoxx MoOXKHa BKa3aTH 3MIIICHHS BiJ MOYaTKy HyMeparlii,
MOTOYHOT'O MOJIOKEHHA a00 3 kiHud. [lopyd 13 monem «3MiIeHHDY
(«Offsety) € nmBi MITKH 13 3a3HA4YCHHSM MIHIMAJIBHOI Ta
MaKCHMaJbHOI JTO3BOJICHOT BEIMYWHU, BIAOOPaKEHUX Y BUTIISAII
necatkoBux uucen (puc. 1.25). Buknukatu 1ie AiajJoroBe BiKHO

MOXkHa Oe3MocepeHbO 3a JAOMOMOror crioaydeHHs kiasim Ctrl +
Shift + G.

=R Go to Offset P o) &

Offset: || Min:0
use Ox prefix for hexadecimal values Max: 240,057,409,535
s from beginning

from current position
from end

Cancel

Puc. 1.25. lianorose BikHO «[lepeitTu 10 3MilIeHHS»
(«Go to Offset»)
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Komanna «llepeiitn 1o cekropa» («Go to Sector») mo3BoJisie
MEePEXOAUTH 10 TMOYATKy BHU3HAYEHOTO CEKTOpa abo Kimactepy. Y
JianoroBomy BikHI mepexony (puc. 1.26) € nBa mossi penaryBaHHs,
SIK1 JO3BOJISIFOTH BBECTH SIK HOMEP CEKTOpa, TaK 1 KjlacTepa.

[Tone pemaryBaHHsS KilacTepa MOCTYMHE JUIIE JJIST JIOTTYHHUX
TUCKiB. SIK 1 y [iaJlorOBOMY BIKHI 3MIIIEHHS, TaKOXX MOXHA
BUKOPHCTOBYBATU JECATKOBI 1 IIICTHAMUATKOBI umcia. [lopyu 13
MOJIEM pelaryBaHHs B Ty)KKaX 3HAXOAHWTHCS iarma3oH JT03BOJICHUX
3Ha4YeHb. HeoOX11HO 3ayBa)KUTH, III0 HE BCl CEKTOPH BiMOBIIAIOTH
KJacTepam, ajie KO’KeH KIIacTep BiIOBiIae IEBHOMY CEKTOPY.

= (. 3o to Sector Pl ) (K

Sector: || (0-468,862,127)
or
Cluster:

Lise Ox prafix for hexadecimal values

Cancel

Puc. 1.26. [iamoroge BikHO «IlepeiiTu 10 cexTopa
(«Go to Sector»)

3anexHo BiA TOTO, fIKE MOJIe aKTUBHE, Yy 1aJOrOBOMY BIKHI
OyJe BUKOPUCTAHUN CEKTOp abo kiactep. SIKIIO BBECTH HOMEp Yy
MOJII pefaryBaHHs KJacTepa, BIAMOBIIHUN CEKTOP BiOOpakaeThes
aBTOMAaTU4YHO. BinkpuTu 1e AianoroBe BIKHO MOKHAa TakKOX 3a
normoMororo crionydenns kiasim Ctrl + G.

[lin yac mepexody 10 TOYKH JOCTYMY uYepe3 MEHIO HaBiraiii
a00 110 MEBHOIO 3MIIIEHHs a00 CEKTOpY, 11 ajpecu 30epiraloThCs y
cteky. Lle mo3Boisie mepeMimaTics Ha3aa i BIepes 10 TMOMepeIHix
MicCIlb, BUKOpHCTOBYIOUM KoMaHau «Hazam» («Back») 1 «Bnepem»
(«Forwardy»), po3tamoBaHi Ha mMaHeJIl 1HCTPYMEHTIB peaakTopa
JIUCKIB.

[lepexim [0 CUCTeMHHMX 3amuciB  (I3UYHOTO  JIMCKA
3MIIACHIOETHCS HATUCKAHHSIM Ha KHOmMKY «Hasiramis» («Navigate»)
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Ha TaHeJl 1HCTPYMEHTIB. 3ajie)KHO BiJ (PaijoBOI CUCTEMH PO3ALTIB
Ta BMICTy (I3WYHOTO AWCKA, MEHIO HaBiramii MICTUTHME Pi3Hi
o0JacTi.

Jloriyna ctpykTypa AuckiB 3 (aitnoBoto cucremoro FAT i
FAT32 cknanaerscs 3 Takux obyacTeit:

— 3aBaHTaxyBabHUH cekTop (Boot Sector).

— Komis 3aBantaxyBanbHOTO cektopy (Boot Sector Copy)

(tinexu y FAT32).

— FATI.

— FAT2.

— Kopenesuii karanor (Root Directory).

Jloriuna crpyktypa auckiB 3 ¢ainoBoro cucremoro NTFS
CKJIQIA€THCS 3 TAKUX 00JIACTei:

— 3aBaHTaxyBasibHUH cekTop (Boot Sector).

— Komis 3aBanTaxxyBasibHOTO cekTopy (Boot Sector Copy).

— SMFT.

— $MFT Mirror.

— JloButpHui 3amuc MFT.

Jloriuna cTpykTypa AMckiB 3 ¢aitnoBoto cuctemoro HFS+
CKJIAIa€ThCS 3 TAKUX 00JIacTeil:

— 3aronoBok Tomy (Volume Header)

— Komis 3aronosky Tomy (Volume Header Copy)

Jloriuna cTpykTypa AuckiB 3 (aitnoBoro cuctemoro Ext2/Ext3
CKIIQZIAEThCS 3 TaKuX obyacteit: cynepoiok (Superblock).

[Ipu mepexoni 10 BKa3zaHWUX JIOTIYHMX O0JacTe a0 HHUX
3aCTOCOBYETHCSl BIANOBIAHUN CTPYKTypHHU mabmon. Hampukian,
KO0 oOpaHa o0OJacTh — 3aBaHTAXYBAIHHUN CEKTOp, TO JO
3MINICHHS 3aBaHTAaXYBAJIBHOTO CEKTOpa Oyne 3acTOCOBaHUM
mabJIOH CTPYKTYPH 3aBaHTAKYBaJIBLHOTO CEKTOPA.

[lin gac pemaryBaHHS TOMY TaKOX MOXHA IEPEXOJIUTH 10
3anuciB  (aitmiB. 1106 axkTuByBaTHM 110 (QYHKIIO, HEOOXITHO
HaTUCHYTH Ha KHOMKY «llepernsnytn 3ammcu daitmiBy («Browse
File Entries») Ha maneni iHCTpyMeHTIB (puc. 1.27).
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ITJ Qﬁack |y | -ﬁ‘ Edit .'._":zl-md ﬁmawqatz } Go to Offset $Lntnseaor

= l-'iﬂ'll+[ A ASCIII |u[ Unicode l f_ﬁl Brawse File Entries I _j Qpen File

Mame Type Size Diate created Date accessed Attnibutes
(3] SExtend Fite folder 28-Jon- 14 e :
a fj Documents File folder 28-Jan-14 1 e aaioges coc - Previen
" Docl.pdf Adobe Acrobat Document 129KB 28-Jan-14 1 E - Q B
@ Docl rtf Rich Text Farmat 308 KB 28-Jan-14 1 |” Operatng system; each party musi
E‘ Kernel_Debugging Tutorial.doc Microsoft Word 97 - 2003 Document 114 MB 28-Jan-14 1 specifically, wWinDbg is not a "hyper
@ PartRestore.docx Microsoft Word Document G13KB Z8-Jan-141 runs the target as a guest and is a
e T ]Ionepe;ﬂ"ﬂln . own right. WinDbg is a debugging
Offaet 5 b a target operating system that is a
00C00057B0 ITo11aTok 3am bo 00 nepersifan og| debugging process. In that partner
oocoooeTco C¥ OPO [l}aii;] 00 00 00 00 00 00 OO0 00 00 O |nformat!0n .ta and i inform
00CO0G9TD0 ™ 00 00 00 00 00 QOO0 00 00 0 communication mechanism must b

00C00097ED 00 00 00 00 00 00 00 a0 oo {MEemelUsbugging ionStion Micmsoft Wond 97 - 2003 Documen
00c00057P0 00 00 00 00 00 00 00 00 00 || Mame Value
Q0C0005800 TEG 49 4C 45|30 00' 03 00 TD 2F || # General Information
oocoooselo |[01 oo|lo2 oo|[3e ool o1 ool [FB 01 || Mome Kernel_Debugging_Tuterial.doc

c000 Full Path NADecumepicikamelNahumnineTubag 3]
00co009%820 |[0D 00 00 00 00 00 00 00| [04 oo | A

e - = | | . Heatty | BJIACTHBOCTI
00c0009830 |[02 00[[00 00 00 00[00 00 10 00 || . i

AT i1 o

~000 oy TV
00c0009840 |00 00 00 00 00 00 00 00 48 00 || . Moot W (tlal[.,'l’}
00CO009E50 (|94 5D 70 97 86 1C CF 01 00 A% [l Aveributes
00c0005860 a4 84 70 97 86 1c cP 01 94 Sp | File Attributes Archive
00CO009870 20 00 00 00 Q0 QO OO0 00 o0 oo | Created 2B-Jan-14 19:11:00
00CO003BB0 | |00 00 0O GO 08 01 00 00 00 00 | ';1"""'*‘_".“ ) ?1?114191 o
00c0009850 | (00 00 00 00 00 00 00 00 [30 00 | i e s

4 Advanced Properties

00C00098a0 | [00 00 00 00 00 00 03 00 S5a 00 [ op =
00CO00SEB0 (|23 00 00 00 00 00 O1 00 94 5D |||  Parentid 5
00CO0093BCO  ||94 5D 70 97 BE 1C CF 01 94 SD |||  Total sectors 236

Puc. 1.27. Ilepernsan 3anucis (aiiiB

Bubpasmu ¢aiin abo manky B Opay3sepi daitni, Active@Disk
Editor aBromMatuuyHO BHUKOHA€ Mepexia 10 MOYATKy 3aMucCy IMpo
daitnn. Sxmo ¢aiin po3mizHaHO, TO WOro MOXHA MEPErJITHYTH Ha
MaHeNl TMOMepeNHboro mepersiay  (QaitniB, a Ha mnaHeml
BJIACTUBOCTEH  BiAOOpa3sAThCAd  HAWUMOIIMpPEHiI aTpulbyTu Ta
BJIACTUBOCTI (hailiry.

Jlns Toro, mo0 BiIKpUTH BUOpaHui (aiti B OKpeMoMy BiKHI
penakTopa, HaTUCKaloTh KHONKY «Bimkputu daitm» («Open Filey)
Ha TaHeJl IHCTPyMEHTIB a0o [BiYl HATHUCKAalOTh HAa BUOpaHOMY
Gatimi.

Hns Toro mo6 BuOpatu ngaHi B 00JacTi peaaryBaHHS,
HATUCKAIOTh JIIBY KHONKY MHUII 1 YTPUMYIOTh i, BUAUIAIOUU
HeoOX1Hy 001acTh. Skio o6macte Oliblla, HIXK MEPBUHHA 00J1aCTh
peraKkTopa, TO MUITY HEOOX1THO MEPETATHYTH BHU3.

AJNbTepHATUBHUN CIIOCIO BUJILICHHS — 11€ BU3HAYEHHS MTOYATKY
Ta KiHIg Onoky. Llelt cmoci® Moke OyTH 3py4HIIIUM, KOJHU
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noTpibHo BHOpaTtH BenuKy o6OmacTh. Kypcop mnepeminryiots y
MOJIOXKEHHS, 3 IKOT0 MOTPIOHO po3novatu BUOIP, 1 BUKOHYIOTh OJHY
3 HACTYITHUX JIIH:

— Ob6partu komanny meHro [IpaBka — [louarok 6moky (Edit —
Beginning of block) 3 menio «IIpaBka» Ha maHeni iIHCTPYMEHTIB.

— Harucuytn npaBoro kHOmKOIO muiii Ta obpartu IlpaBka —
[Touatox Onoky (Edit — Beginning of block) y koHTexkcTHOMY
MEHIO.

— Harucnytu Ctrl + 1.

Jlns xomiroBaHHSA 00JacTi JaHWUX 1 BHIUISIOTH OJHUM 3
BKa3aHMX cmnoco0iB 1 komaHmowo IlpaBka — KomiroBatu abo
HaTUCKaHHAM croydeHHsa knasim Ctrl + C komiooTh HeoOXiaHE.
Bubpana obmacts Oyne ckoriiioBana y 0ydep oOMiHy y ABIHKOBOMY
dbopmarti. SKio 3rogoM HEOOXITHO BCTABUTH KOJ B TEKCTOBHI

penaxkTop, BUKOPUCTOBYIOTh KOMaHy «KomitoBatu
BinpopmaroBanum» («Copy Formatted»). 3BepHiTh yBary, mo y
oydep 00MIHYy MOXHa CKOITIFOBaTH MaKCUMyM
1 Mb nanux.

Hani, saxi Oynu ckomiioBaHi B Oydep o0OMiHYy, MOXHa
BCTaBUTH B 1HILIE MICIIE, IEPEMICTUBIIN KypCOpP Y MOJO0KEHHS, KyI1
noTpiOHO ix ckomitoBatd. JlJis 1bOrOo HEOOXIAHO CKOPHCTATUCS
komani01o0 [IpaBka — BceraButu abo Hatucuytu Ctrl + V.

Sxuo ckomiroBaTH TEKCT y Oydep 0OMiIHY B TEKCTOBOMY
penakTopi, BiH OyJe BCTaBJIE€HUN Yy PEAAKTOP AUCKIB SK TeKCT. B
1HIIIOMY BHIIAJIKy JaHi OyIyTh CKOIIHOBaH1 SIK ABIHKOBI (haiiin.

Bunineny o061acTh TakoX MOXHA 3alMOBHUTH JIOBIIBHUM
TekcToM abo nBilikoBuMU aaHuMHU. Criepiry HEOOXiHO BUILIATH
obiactb, MOTIM 0OpaTM B KOHTEKCTHOMY MEHIO KOMaHIy
PenaryBatu — 3anoBHUTH OJIOK.

HianoroBe BikHO «bjok 3amoBHeHHs» (puc. 1.28) mo3Bossie
BBOJIMTH TEKCTOB1 a00 IIICTHAAIATKOBI IAa0JIOHM 3HA4YeHb, SKI
OyIyTh BUKOPHUCTaH1 JUIS 3aloBHEHHs oOnacti. Hampuxnan, skino
noTpiOHO 3amoBHUTH oOyacte O Galtamu, mpocto BBOAATH 00 y
MoJIE pelaryBaHHS 3HAYCHb NIICTHAANSTKOBUX 3HAYCHb. SIKIIIO
HEOOXIJHO 3amoBHUTH 00JlacTh IIadioHoM «BwupaneHoy», CIIOBO
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BBOJISITh SIK TEKCT, SIKMM OyJe TOBTOPIOBATUCA CTUIBKU pasiB,

CKLUJIbKU MOTPIOHO, 11100 3alOBHUTH OJIOK.

45 44 20 44 45 4C 45 H4 45 44 20 44 45 4C 45 54 ED DELETED

45 44 20 44 45 4C 45 54 45 44 20 44 45 4C 45 54 ED DELETED
45 44 2 ELETED
a5 44 S
45 a4 ZTED
45 44 Overwrite selected data in the folowing rangs: = TED
45 44 20| 1,299- 1,609, total 311 bytes LETED
a5 a4 TED
45 44 TExt: DEETED| TED
45 44 2 ETED
45 11 2| Hex values: Frfer pattern b LETED
45 a4 TED
45 44 TED
45 44 ETED
45 44 - 41 C 29 9 ED ETED
45 44 20 44 45 4C 45 54 45 44 20 44 45 4C 45 54 ED DELETED

45 44 20 44 45 4C 45 54 45 44 20 44 45 4C 45 54 ED DELETED
45 44 20 44 45 4C 45 54 45 44 20 44 45 4C 45 54 ED DELETED

Puc. 1.28. [lianorose BiKHO «bIJIOK 3amIOBHEHHS

DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET
DELET

aaaaaaaa

Inctpyment «IHcnekrop panux» («Data Inspector») vy
HEBEJIMKOMY BiKHI HEPETJIAY JO3BOJISE MEPETsiaTi TUM BUOpaAaHUX
ganux (puc. 1.29). Lle Moxe AOMOMOITH IHTEPIPETYBATU NaH1 SIKi

B1I0OpakeH1 B 00JIacTi pefaryBaHHs peaakTopa.

Mame Value
E bit, binary 0oa00110
ANS character &
Unicode character ;
8 bit, signed 38
E bit, unsigned 38
16 bit, signed B0G
16 bit, unsigned BOG
32 bit, signed L]
32 bit, unsigned BDG
&4 bit, signed 281,474,976, 711,462
64 bit, unsigned 281 474 976, T11 462
D05 time
Windows time 1601-11-22 1E:44:57
NI tirne 1970-01-01 D0:13:26

Puc. 1.29. Bikno «Incnekropa nanux» («Data Inspector»)
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Jlns toro, moO BiIKpUTH «lHCIIEKTOp AaHUX», HA MaHesl
iHCTpyMeHTIB  «Pemaktop amckiB» obupatote «llepermsgy —
«IHCTIEKTOP HaHUXY.

KomnitoBanHs IHTEpIpEeTOBaHUX JAaHUX 3 «IHCMEKTOpa JaHUX» Y
BUTJISIII TEKCTY BUKOHYIOTD TaK:

1. HaruckaroTh mpaBol0 KHONKOK MHUIIl Oynb-A€ Yy BIKHI
«IHCTIEKTOP HaHUXY.

2. Obuparots komauay «KomiroBaTny.

JI1s1 mepeKIItoueHHST MK TIPSIMUM 1 3BOPOTHIM TOPSIAKOM OaiT
JTAaHUX HEOOXI1IHO:

1. HaruckaroTh mnpaBOIO0 KHOMKOK MHUIIl OylIb-7I€ y BIKHI
«IHCTIEKTOp JAHMXY.

2. Obuparots komauay «IIpsmuit mopsaox» («Big Endiany).

BikHo «IHcnekTop maHuUX» MOXHA TpUEAHATH, 1 HOTO
po3TalryBaHHS MOXHa 3MIHUTH, HATHCHYBIIM Ha Ha3By BiKHA Ta
NEepeTATHYBIIM ioro Ha HOBe Micue. Skmo BikHO «lHCHEkTOpa
JaHUX» PO3ALISE MPOCTIp 3 IHIIMMHU BUAAMU 1HCTPYMEHTIB, MOTO
B1IHOCHE TTOJIOKEHHS MOXXHA 3MIHUTH, KIIAI[HYBIITH JIIBOIO KHOITKOIO
MUIIl Ta MEPEeTSITHYBIIM BKIAAKY BIKHA. 3aKpUTH BIKHO MOJKHA
HATUCHYBIU KHOMKY [X] y BEpXHHOMY MPaBOMYy KyTi BIKHa Ta
3HOBY BIKpPHTH HOTO 3a JONMOMOTror MeHro «Bum» Ha manemi
IHCTPYMEHTIB PeIaKTOpa AUCKIB.

VY nporpami Active@Disk Editor nmependaueHo MOKIUBICTh
MOTIEPEIHBOTO Tiepersiny GaiimiB 3 pemaaryBaHHsIM iX BMICTY Ta
BUBUYCHHS BXIJHUX 3amuciB Tomy. Ilpukman momnepeaHboro
nepersiny rpadiunoro Qaitny HaBeaeHui Ha puc. 1.30.

Jns Toro, moO BIAKPUTH TMAaHETIb MOMEPEIHBOTO MEePEeriisiry
¢aiiniB BUKOHYIOTh OJIHY 3 HACTYITHUX JiH:

— JIBiui HaTHCKAIOTh Ha (haiin 300pakeHHS.

— IIpaBol0 KHOMNKOK MHIIN 13 KOHTEKCTHOTO MEHI0 Gaily
300paxkeHHss obOuparTh «llonepenniii mepernsan daimy» («File
Preview»).

— OObwuparoth (aitn 300pakeHHs] Ta HaTUCKalOTh «llomepenHiit
nepernsin  ¢aimy»  («File Preview») Ha ToNOBHIM  maHemi
THCTPYMEHTIB.
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a & \\\PhysicalDrivel2

B Local Disk (C:)

a2 £

4 & \\\PhysicalDrive3
» Major (D)

4 & V\PhysicalDrived

@ data [H:)

4 é Extended Partition
@ COMP (G)
= Media ()
a o FileTutorial (M)
@ $Extend
&) Documents
& encrypted_source
1 System Volume Information
SavrDef
$BadClus
SBitmap
$Boat
7 $logFile
SMFT
SMFTMir
$Secure
SUpCasze
olume
img_1Z1008_882%.jpg
img_L21008_8853.jpg
img_130630_28594.)pg

il il i

Ficed Disk
Violume

Fixed Disk
Volume

Froed Disk
Wolume

Extended
Welume
Volume
Volume
File folder
File folder
File folder
File folder

File
Fite
File
Eile

-I:I-.I e

[

JPEG image
JPEG image
JPEG image

28-Jan-14 1% 108
28-Jan-14 15:11
01-Aug-14 16:44
(d-Feb-14 12:24
I52KB 28-lan-14 191

0 bytes 28-fon-14 J

128 KB 28-Jan-14 1
Obytes 28-Jan-141
334 KB 28-Jan-14
137 KB 28
126 KB 28-Jan-14 19:11:

Jan-14 19:114

File: img_121008_8858,pg - Preview

03

Z8-Jan-14 19:11:03 A 44

Puc. 1.30. [Tonepenniit neperisin daitny B Active@Disk Editor

3a 10MOMOTror0 TaHesl 1HCTPYMEHTIB Ha MaHe Il MonepeIHbOTro

neperysany  Qainin

MOMEPEAHBOTO NEPETIISY:
Pexumu nonepeaHporo neperisay:
1. 3a 3amoBuyBanusMm. ®aiin Oyae mNeperisIHYTO 3riAHO 3
JaHUMH TIPO Horo gopmar.
2. IllictHaamsTkoBui pexkum. Jlumie mepmwii cextop Oyne
MOKa3aHUM Yy [I1CTHAAISITKOBOMY PEXKUMI.
3. ABTOMaTMYHE HaJAlITyBaHHS. 3a JIOMIOMOIOKO IN€l Ol
(daitiiu, BUOpaHI B KOHTEKCTHOMY JDKEpeii, OyayTh IOIMEpPeIHbO
MEeperyisiHyTI aBTOMaTU4HO. [[f0 omifito MOXKHa BUMKHYTH, SIKIIO 3

Oy 1b-SIKO1

MOJXHa

3aTPUMKH B HaBiraiii o ¢amiy.
Axmo ¢aiin momepeaHbOr0 MEPeriialy HEAOCTYIHHM, BiH

B1JI00paXa€eThCs B MIICTHAIIATKOBOMY 200 TEKCTOBOMY PEXUMI.
Iactpyment «3akmanku» («Bookmarksy) mo3Bomsie 36epertu

MOTOYHE MICII€ PO3TALIYBaHHS KypCOpy Ta IIBUAKO MOBEPHYTHUCS 10

NEPEMUKATUCS

MK  peXKHUMaMU

NPUYUHU TIONIepeHIA Tmeperysag ¢aiay BUKIMKAE
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HBOI'O IMI3HINIE. 3aKjaall MOKHA JaTH 1M’sl, 00 IOJIETIINTH
opieHTali0. SKIIO BIKHO «3aKJIagKW» 3aKpUTE, BIAKPUTH HOTO
MOHa 3a jgoromororo MeHto «Ilepermamy — «3akmagkm» (View —
Bookmarks). Ilpuxnan 3aknanku HaBeaeHo Ha puc. 1.31.

Bookmarks X
B §F & B %

Bookmark Offcet |
v| O Block A 2,683 645,746
4| B MFT Mirror 8,282 853376 |

Puc. 1.31. Ilpuknanu 3aknagok

Jlns Toro, mo6 moxaTtu 3aknanky HatuckaroTh Ctrl + F2. Kpim
TOr0, MOXHa HATUCHYTH MPaBOI0  KHONKOK  MHIN Yy
IIICTHAISATKOBOMY PEAaKTOPl 1 BUOPATH KOMaHy 3 KOHTEKCTHOTO
MeHto. [lo3uris 3aknafgok BigoOpa)kaeTbCsl  CBITJIO-OJaKUTHUM
moJieM, a TaKOX JOJAEThCS JO CHHUCKY 3aKjiIaJoK Yy BIKHI
«3aKIagKmny.

Jlns BupmanmeHHs 3akinagkud HatuckaroTh Ctrl + F2, micis
BUJUICHHS 1i KypcopoM Mulii. Takok MOKHA BUAAIUTH 3aKIaJKy 3
BiKHA «3aKJaJKu», BUOPABIIM 3aKJIaJKy Ha MaHeNl IHCTPYMEHTIB Ta
HatucHyBIu «Bumamutn» («Delete»). OyHkiis BUAaICHHS TaKOX
MOske OyTH oOpaHa 3 KOHTEKCTHOTO MEHIO.

Hatuckanus Ha knaBinry F2 peanidye mepexin A0 HAcCTYyMHOI
BKJTFOYCHOI 3aKJIQJIKA Y CIUCKY. TakoX MOKHAa HaTHUCHYTH TIPABOIO
KHOIKOIO MMIII Ha 3aKJIaJIKy, 1 B KOHTEKCTHOMY MEHIO BHUOpaTH
koMaHay «HactynHa 3aknankay. [Hiuid BapiaHT — 1Bi4l HATUCHYTH
Ha 1M s 3aKJIaJIKU Y BIKHI «3aKIagKu».

3aKkiafkd OTPUMYIOTH 1M’Sl aBTOMAaTHUYHO IPU CTBOPEHHI.
Mo>xHa nepeiMeHyBaTH 3aKJIaJKy Y BIKHI «3aKJIaJIKuy, 1100 AaTH 1k
3Hauynie iM’s. {15 1boro ouH pa3 HATHCKAIOTh MO0 HA3B1 3aKJIaJKU
ta peparytoTh ii. Ilotim HeoOXximHo HaTucHyTH Enter, o0
npuitHaTH 3MmiHu, abo Esc, mo0 ckacyBaTtu pemaryBaHHS Ta
MOBEPHYTHCSI 10  OpWUriHaJAbHOrO  iMeHl. TakoX  MoOXKHa
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neperiMeHyBaTH 3aKJIaJIKy IpPaBOI0 KHOMKOK MHUII Ta oOpaTH
koMmaHny «IlepelimenyBatn» («Renamey) 3 KOHTEKCTHOIO MEHIO.

IHomi 3amicTh BUJAJICHHS 3aKIaKM KOPUCHO THMYAacOBO
BimKIIOUMTH ii. BigkmioueHna 3akiazka He Oyne 3apaxoBaHa IPHU
nmepexoi 0 HacTymHol 3akianku. s Toro, mo0 BIIKITIOYNTH
3aKJIaKy, 3 Hel 3HIMalOTh Mpamnopelpb y BikHI «3akmaaku». s
Toro, mo0 oapa3dy BUMKHYTH BCl 3aKJaJKd, HATHUCKAIOTh
«Bigkmountu Bl 3aknankuy («Disable») Ha maHesni 1HCTPYMEHTIB
a00 00MpaIOTh 1[I0 KOMAHy B KOHTEKCTHOMY MEHIO.

[Tomyk TEKCTy 4YM MOCHITOBHOCTI OalT y peaaKTopi JAUCKIB
BUKOHYIOTh 3a Jomnomoroto iHcTpymeHty «llomryk». [ns iioro
BUKJIMKY BHUKOPHUCTOBYIOTh KomOiHamiro kimapim Ctrl + F abo
HAaTUCKAIOTh HA KHONKY «3HaWTW» Ha TaHedl 1HCTPYMEHTIB
«Pemaktop mmckiBy. Ilicmst 9oro 3’SIBUTBCSA IJIOTOBE BIKHO
«ITomryx», HaBeneHne Ha puc. 1.32.

Find what

ANSI: -

Hews:

Linicioia:

Find options

Search direction: ism-:h down I

Search at offeet of bytes block

Bioaks start & defermined by current cursor posibon,. Lse Ox prafiv fir heradeoma’ values,
During subseguent saarch by FI/CIH+FT the layout! of defined Blboks & preserved,

Puc. 1.32. Bikno nomyky B Active@Disk Editor

[Tomyk nanux BukoHyeThcs 3a ANSI, Hex a6o Unicode
mabiaonoM. [l MPUCKOpEHHS Mpolecy MOKHA 3aJaTH TOIIYK
JUIIEe 3a 3aJlaHUM 3MIIICHHSM BCEpEIWHI BHU3HAYCHUX OJIOKIB.
Perynspui Bupasu Ta MIACTaHOBKA I OLIbIIEe PO3MIUPIOIOTH
MOJIMBOCTI TIOmIyKy. HampsMok monryky BU3HAYaTHME HAIPSIMOK
MONIYKY 3 IOTOYHOTO TOJIOKEHHS Kypcopy. Ilpm BukopucrtanHi
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koMaHau «3HaiTH BCi» («Find Ally») 3’IBUThCA CIIMCOK YCiX 3aIUCIiB
nomryKy. BHUKOpHUCTOBYIOTH 1€ CHOUCOK JJsl TEPEXOay MIXK
3amucamMu pe3yJIbTaTiB MOIIYKY (SKIIO Taki €), MBIl HATUCHYBIIU
1o pAKY BBeAeHHS. [IpuKianu BUKOPUCTAHHS PETYIIPHUX BUPA3iB:

AN\ d\d? $ — BignmoBiani ot wrcna 0 g0 99.

A\ S + § — BiAMOBIIHI psiku 63 TpooiTy.

\' b (momrra | muct | mucTyBaHHs) \ b — pSAAKA BIAMOBIAHOCTI, 110
MicTaTh 'mail' abo 'letter' abo 'muctyBaHHS', aje BIANOBIIAOTH JUIIIE
IIUTUM cJIoBaM, ToOTO He 'email'.

& (?! amp;) - BIATIOBIIHI aMIIepCcaH/Iy, aje He &.

\ b (Eric|Eirik) \ b — BianoBigae Epiky uu Eiipiky.

* html — BUKOprCTaHHS T1JICTAHOBKHU.

Active (@ Disk Editor Takox MOXHa 3amyCTHTH,
BUKOPHUCTOBYIOUH 1HCTpYMEHT «KoMaHIHUN pAIOK», 100 BIAKPUTH
JIesiKl eJIeMEHTH 30epiraHHs JaHuX 3a 3aMoBuyBaHHsIM. [Ipukmanu
KOMaH 1 pO3TJISIHYTI JaJli.

disk=[disk] or d=[disk] — BimkpuBae BkazaHuil (Oi3UIHUI
TTUCK;

diskprefix=[prefix] dp=[prefix] — BinkpuBae ¢izuunuii Tuck
13 3amanuM npedikcom. Prefix moske mpuiiMaTi HACTYIHI 3HAYCHHS:

0 — ¢monmi-IUCcKOBOA;

1 — pi3uynHMil 1uck (3a 3aMOBYYBAHHSIM);

2 — CDRom;
3 — BIpTyaJIbHUM JTUCK.
volumeoffset=|offset] or vo=|offset] — saxmo 3amanwii,

BIJIKPHUBAE JIUCK 1 31HCHIOE TIEPEXiT HA 3MIIICHHS;

offset=[offset] or o=[offset] — mepexin 70 3aMaHOTO 3MITIICHHS;

template=[template_name] or t=[template_name]| — nepexiz
70 3aJaHOro 3MIIICHHS B BHU3HAYE€HOMY Ia0yioHI. MOXJIHMBI
3HAYEHHS:

0 — 0e3 mabmnony.

1 — mabnon MBR.

2 — mabJ0H 3aBaHTaxyBajabHOTO ceKkTopy NTFS.

3 — mabnoH 3aBaHTaXyBajabHOrO cekTopy FAT.

4 — mabJ0H 3aBaHTaXXyBajabHOTO cekTopy FAT32.

5 — mabJI0H 3aBaHTaXYyBaJIBHOTO ceKTOpy eXFAT.
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6 — mabJIoH 3aBaHTaXXyBaJbHOTO cekTopy HFS+.

7 — mabIoH 3aBaHTaXXyBalIbHOTO cekTopy Ext2/Ext3/Ext4.

8 — mabmnon 3anucy MFT NTFS.

9 — mabnon kopeneBoro katanory FAT.

10 — mabnon kopeneBoro karanory exFAT.

11 — ma6mnon 3aronoky LDM.

12 — ma6nou LDM TOC.

13 — ma6non LDM VMDB.

14 — ma6non LDM Klog.

15 — ma6non LDM VBLK.

16 — mabyion kopeneBoro katanory HFS+.

17 — mabnon 3anucy daiimy HFS+.

18 — mabsion Tabmui po3aiais GUID.

19 — ma6non UFS Superblock.

20 — ma6mon UFS Inode.

21 — ma6bnon Ext2/Ext3/Ext4 Inode.

file = [im'ss aitny] ado f = [im'a daiiny] — skmo BkazaHo,
1eit (aiin Oye BIIKpUTO SK BUXITHUN 00pa3 mucKa.

Inctpyment  mepermsgy — kypHainy — «Application  Log»
BIJICTE)KY€E KOXHY [Ii10, SIKY 3[IIACHIOE Tporpama, Ta BigoOpaxae
MOBIJIOMJICHHSI, CIOBIIIEHHS Ta IHINY CIyX00BYy iH(dOpMaIliio.
BuxopucToByBaTH 11i OBi1IOMJICHHSI MOXHA Il CTIOCTEPEKEHHS Ta
MOJATBIIOTO PO3YMIHHSI TIOTOKY TPOIIECY BiJHOBJICHHS. 3alMCH Y
npoMy (aiai  J10moOMOXYTh PO3pOOHMKAM BHPIIIUTH  TE€BHI
npobnemu. 1106 miaroryBaTu ¢aiin xypHany, y A1aJoroBoMy BiKHI
«HanamryBanHs» BMUKAIOTh napaMmeTpu BiTOOpaskeHHS
TpacyBaHHS 1 3aIUCY KypHaITy Ha AUCKy. Haitkpare 36epertu daiin
KypHay Ha (DI3UMHOMY AMCKY, KU BIAPI3HSAETHCS BiJ JUCKA, HA
AKOMY 30epiratroThCsi BumaieHi nani. lle 3a0e3meunTh 3HUKEHHS
PU3UKY 3aIUCy JaHUX, K1 HEOOX1AHO Oy/e BITHOBUTH.

Pob6oTa 3 Oyab-KOI0 CHCTEMHOIO YTHJIITOIO MOTpedye yBarw,
OCKUIbKM BHECEHI 3MIHM MOXYTh IOIIMPIOBATUCA Ha LUIICHICTH
CTpykTypu aucka. Otmxe, 30epiratu pe3yibTaTd 3MIH HEOOXITHO
TUIBKH 32 YMOBHM IIUJIKOBUTOI BIIEBHEHOCTI B 30€pEKEeHH1 I1JIICHOCTI
yCiX CTPYKTYp JaHHX.
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1.3.2. 3aBaaHH 1JIS1 CAMOCTIHHOTO BUKOHAHHSA
1. 3aBanTaxkutu 3 o¢iuiiHOrO caiity penakrop Active@Disk

Editor Ta BcTaHOBUTH HOTO HA KOMIT IOTEPI.

2. Hepernsuytu B Active@Disk Editor BmicT oOpaHoro mucky B
pexumi «HuTaHHs».

3. Hepernsnytu B Active@Disk Editor BmicT obpanoro daitny B
pexumi «HuTaHHS.

4. TlepeliTh 10 MAKCUMAJIBHO MOKJIMBOTO 3MIIIEHHS Ha KOPCTKOMY
JUCKY KOMII F0TEpa.

5. IlepeiiTn 10 MakCUMaJIbHO MOXJIMBOTO KJIacTepa Ha KOPCTKOMY
JUCKY KOMII F0Tepa.

6. Y  BiKHI 1HCTpyMeHTa «IHCHEKTOp JaHUX»  BHUBYUTHU
XapaKTEPUCTHUKH KOPCTKOIO AUCKY KOMII HOTEPA.

7. CTBOpUTH 3aKJaKy JUid TIEpexoJy Ha OCTaHHIM KjacTep
*opcTkoro nmucky. Hamatu 1it im’s. [lepeiimenyBaTH 3aKiIajKy.

8. 3IIMCHUTH MONIYK CEKTOpa pOo3TallyBaHHs (ailily 3a KIOYOBUM
CIIOBOM Y HbOMY.

1.3.3. 3anuTa”Hs A5 caMonepeBipKu

1. Ha3BiTh Ta oxapakrepusyiite poOoui 006yacTi mporpamu
Active@Disk Editor.

2. SIkuM 9YMHOM MO>KHA TIOBHICTIO TIEPETISHYTH 1 OHOBUTH BCi
M1IKJIF0YEH] JOKaIbHI CXOBHUIIA JAHUX KOMIT roTepa’?

3. 8ki pexumu pobotu Mae Active@Disk Editor? Sk
3MIMCHUTH Tepexi] MK HUMH?

4. HaBeniTh  OpUKIagu  BiIOOpakeHHsS  aTpuOyTiB  Ta
BJIACTUBOCTEH (hailily Ha MaHesl BIaCTUBOCTEH.

5. [1osiCHITH CyTh 3aCTOCYBaHHSI CTPYKTYPHHUX IIa0JIOHIB. Y
akux Bumnaakax Active@Disk Editor ix 3actocoBye?

6. dxi nmii HEOOXiMHO BUKOHATH [IJIl BIJKPUTU TaHEN1
MOTIEPEAHBOT0 NEpersiny (aitiin?

7. SIxi BimHOCHI mo3uiii mpomnonye Active@Disk Editor mpu
nepexo/ii A0 3MIIIEeHHs?

8. Ha3BiTh 0COOJMBOCTI BUKOPHUCTAHHS IIICTHAASATKOBHUX
3Ha4YeHb MPHU TEPEXO/Ii A0 33JaHOTO CEKTOPY ab0 3MIIICHHS.
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9.V saxomy Bunaaky y BikHI «Ilepeiitu n10 cexropa» («Go to
Sector») Oyae aktuBHuM mone «llepeiitu no kmacrepa» («Go to
cluster»)?

10.  SIky 3agady BHKOHY€ IHCTPYMEHT «IHCHEKTOp AaHUX»
(«Data Inspector»)?

11. HaBeniTe mpukiaand  BUKOPUCTAHHS — PEryJISIPHUX
BHpa3iB JUIs MOIIYKY JIaHUX HA JUCKY.

12. HasBiTh mabiOHU, 32 SKUMH BUKOHYETHCS IOLIYK
nanux B Active@Disk Editor.

Tema 1.4.  BunpasneHus N102i4HUX NOMUIOK HAKONUYYBAYI8
oanux y MBR-cexmopi i PBR-o6nacmi.

Mera: 03HAMOMJIEHHS 3 QJITOPUTMOM BHUIIPABJIEHHS OMMIOK
HAKOMMYyBayiB JaHUX Micis 3001B.

1.4.1. TeopernuHi BixomocTi

Omgaum 3 TuHiB  QI3UYHUX TOMUJIOK HAKOMAYyBada €
MOIIKO/KEHHS  (prieni-nmaM'sati  KOHTposiepa. Y 1LbOMY BHIAJKY
NOTPIOHO HOTr0 MEPenpolIUTH Ha OCHOBI  1AEHTH(IKaTopa
BupoOHuka — Vendor Identifier (VID) 1 igentudikaropa momemi
npuctporo — Product Identifier (PID).

Busnauennss VID 1 PID BUKOHYHOThCA 3a HACTYIHUM
AITOPUTMOM:

1. Binkputu «/lucnerdep ycTpoMcTBY.

2. 3uaiitu USB mpuctpiii, VID 1 PID skoro mnotpiOHO
BU3HAUUTH.

3. ITicns kiika mpaBoO0 KHOMKOIO, BUOpaTu MyHKT «CBOMCTBaY
(puc. 1.33).
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_% AvcneTyep yCTPOUCTB - |D|5|

KoHcone  Aewictene Bua  Cnpaeka
0 B HES R0 A =X |
+ % KomMnbroTep A

Komponnepbl YHUBEPCANbHON NOCNEA0BATENBHON WhHbl USE

2 Intel(R) N10JICH7 Family USB Universal Host Controller - 27C8
(2 Intel(R) N10/ICH7 Family USB Universal Host Controller - 27C9
= Intel(R) N10fICH7 Family USE Universal Host Controller - 27CA
= Intel(R) N10JICH7 Family USB Universal Host Controller - 27CB
(2 Intel(R) N10/ICH? Family USB2 Enhanced Host Controller - 27CC
2 KopHesoi USB KoHUeHTpaTop OBHOBNTL ApaKiBep. ..
KopHesoH USB KOHUeHTpaTop OTKNOYNTE

& KopHesoi USB KoHUeHTpaTop YaannTte

= KopHesoi USB KOHUeHTpaTop :
C KopHesow USB KOHueHTpaTOD BE yRoluso =

# @ MOHMTODbI
® J MbIWK M MHBIE YK33bIBAKOWHE YCTPOMCTEA
+ ¥R Mpoueccopbl

Puc. 1.33. Bubip BnacTuBOCTEl HaKOMUUyBaya

4. YV BikHI mepedTd Ha Bkiaaky «CBefeHus» 1 BUOpatu 3i

cnucky «Kon sk3emmuisipa yctpoiictBay abo «Pomutens» (puc.
1.34).

CsolicTBa: 3anomMyHarouee ycTpoicTeo ana USB 21 x|

O6wue | Npaiieep Ceeaerun

Ge" 3anomuHaowee yerpoiicteo ana USB

USB\WID_1307&PID_0165\0000000000000D

Puc. 1.34. VID i PID nakonuuyBaua

HeoOxigny iHdopmariro otpumanu, Hanpukiaa: VID (4146),
PID (ba65) i1 BupoOHuk (Pretec). 3a mieto iHpopmaliero HEOOX11HO
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3HAWTH YTHIIITY JJIs MEPENPOIINBKH CaMe I[bOT0 THITY KOHTPOJIEPIB.
VY mepexi Oarato cailTiB 3 yTwiitamu, Hanpukiaz, flashboot.ru, a
came po3ain 6a3u gqanux Quemok iFlash (puc. 1.35).

iFlash®

6a3a paHHbIX DLW

Mouck

VID PID Haintu

Puc. 1.35. Ilomyk npommBKY 11 puienI-HaKomu4IyBaya

Bunnknenns nomunku MBR-cektopa mpusBOauATH 10
cutyarllii, mokasanoi Ha puc. 1.36. Jlna Toro, mo6 BUNpaBUTH i,
HAaKOMWYyBad BIJKPUBAIOTH B  UIICTHAAISTKOBOMY  pPEIaKTOpi
(mampukisian, Active Disk Editor) 1 mnpoBoaarh aHanmi3 #oro
IUTICHOCTI. 32 3aMOBYYBaHHSIM PEJAKTOP BIJIKPUBAETHCA B PEKUMI
gutanHs (Read).

= \ﬂ = | Cpepcisa pafioTel c gnckami  ITOT KOMMbHITED — ] e
KomnbioTep Bua Ynpaenexue o
4+ 5 3ror KOMMBHOTER v O Mouck: 3107 koMnsroTER el
7 BeicTprIii gocTyn Manka (6)
J, Jarpysku ~ YcTrpoicTsa v anckw (5)
[ Pabounii cro - NoxaneHeiii guck (C:) NokaneHeli guek (D) MMedia (E:)
. . | | I
FYBIM Wy 1156 caoboario us 173 16 Wy 105 16 caoboaro v 343 15 ¥ 40,975 ceoBoario s 18116
@@ OneDrive
DVD RW guckosog (F:) USB-nakonuTens (G:)
[ 370t komneioTep bl b
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Microsoft Windows >

YToOBI MCNONbL30BaTL AMCK B AMCKOBOAE G,
CHauyana oTdhopMaTUpPyRTe ero.

Bel xomute ero otdopmMatupoeate?

f  ®opmarnposate guck | Otrena

Puc. 1.36. IlomMunka po3nizHaBaHHS HAKOMMHYyBada

[Tepmri 446 Gaiit (440 + 6) MBR cekropa BimBeneHi mij KoJ
3aBaHTa)KyBaua 1 3ape3epBOBaHi CEKTOpa, TOMY BUKOHYBATH 3MiHU B
HUX HE MOKHa!

I3 smimenns 1BE moumnaetscs Partition Table posmipom 64
OaitT. Y mepmioMy 6aifTi 3aTUCy€EThCS 1ICHTH(IKATOP PO3ILITY:

80 — akTUBHUH (3aBaHTAXyBaJIbHUI) PO3JILI;

00 — He 3aBaHTaXyBAJIbHUN PO3ILI.

Pemra 3anuciB Oy 1yTh HEBIpHI 1 TPOITHOPOBAHI CUCTEMOIO.

B ocranHix paBox Oaiitax Partition Table 3Haxomutbcs
curHatypa kiHiss MBR — 55 AA. ¥V pa3i Oyab-sSKoro BiIMIHHOTO
3anucy (puc. 1.37) BUKOHYIOTH MEpEXiJl B PEKUM UYUTAHHS / 3aMUCy
(Read / Write) (Ctrl + Alt + E) 1 BumpaBnsitors Ha 55 AA. Tlicns
BOTO 3MIHM 30€piraloTh, PENAKTOP 3aKpUBAIOTh 1 BUTATAIOTH
HAaKONMWYyBad. 3MIHM BCTYIUITH B CWIy IIiJI 4YaCc HACTYITHOTO
BUKOPUCTAHHS MPUCTPOIO.

AHajoriuny curHarypy kiHiosg mae 1 Partition Boot Record
(PBR). Ilpu ii 3miHi Hakomu4yBau IHIIIATI3yETbCA, al€ PO3JALIT
mo3HavaeThesl sk momkomkeHnit (damaged) (puc. 1.38). Ilporec
BUIPABJICHHS TOMUJIKM aHAJIOTIYHUM po3risiHyTomy st MBR.
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Offset(h) 00 O1 02 ©O3 04 05 06 O7 08 0% OA OB OC OD QOE OF

Q00000000 FA BE 00 00 BE DO BC 00 7C 8B F4 50 07 50 1F FB =®€..BFj.|<«®P.FP.H CerTOoD
Q0000010 FC BF 00 06 B9 00 01 F3 AS EA 1E 06 00 00 BE BE pi..R..¥I®R....33

00000020 07 80 3C 80 74 02 CD 18 56 53 06 BB 00 7C SB<BE-H.VS.» . B

Q0000030 00 BA 00 00 B8 01 02 CD 13 07 SB SE B2 8 e..8..H..["IBx.

Q00000040 BF BC 7D 81 3D 55 53 75 0Z BZ 00 Ir=Usw.I.im.£.

Q0000050 8A T4 01 BB 4C 0Z 8B EE EB 15 BE 9B 06 AC 3C 00 Bt.<L.<om.S>».—<.

Q00000060 74 OB 56 BB 07 00 B4 OE CD 10 5E EB FO EB FE BB t.Vwm..Tr.H. “mpmao=»

Q0000070 00 TC BE& 01 02 CD 13 73 05 BE B3 06 EB DF BE D2 -1E.

Q0000090 8A 04 88 05 8B F5 EA 00 7C 00 00 4% €E 76 €1 6C B.€.<Xx.|..Inval
000000AD 69 64 0O 70 81 7Z 74 &9 T4 69 &F 6E Z0 T4 &1 62 id partition tab
Q000000BO &C 65 00 45 72 72 6F 72 20 &C 6F 61 64 69 6E 67 le.Error loading
Q00000CdO 20 &F 70 €5 72 &1 74 €5 EE €7 20 T3 TS T3 74 €5 operating syste
Q0Q000D0 €D 00 4D €% 73 T3 €9 €E €7 20 €F 70 €5 72 €1 T4 m.Missing operat
QOQ000ED &9 BE &7 20 73 79 73 74 €5 €D 00 00 00 00 00 00 ing SyStem......
QO00000F0O ©0O0 OO0 00 00 00 00 00 00 00 00 00
Q0000100 00 OO0 00 00 00 00 00 00 0O 00 00
Q0000110 00 OO0 00 00 00 00 00 00 00 00 00
Q0000120 00 00 00 00 00 00 00 OO0 00 00 00
00000130 00 00O 00 OO0 00 00 00 00 0O 00 00
00000140 00 0O 00 OO0 00 00 00 00 00 00 00
Q0000150 00 OO0 00 00 00 00 00 00 0O 00 00
Q0000160 00 OO0 00 00 00 00 00O OO0 00 00 00

Q0000080 06 BF FE 7D 81 3D 55 AA 75 D3 BF 24 7C BE EB 06 i} T=UEu¥if|sn.

Q0000190 00 OO0 00 00 00 00 00 OO0 0O 00 00
Q0Q001A0 00 OO0 00 00 00 0O 00O OO0 00 00 00
Q0000180 OO0 OO0 00 00 00 00 00 00 &8 €D 98
000001Cco 01 00O 07 Z0 3F E3 Z0 00 00 00 EO
Q0Q001D0O 00 OO0 00 OO0 00 00 00 OO0 0O 00 Q0
QOQ001EQ 0O OO0 00 00 00 00 00 00 0O 00 00
Q0Q001F0 00 00 00 00 00 00 00 OO0 00 00 00
Q0Q00Z00 bO Q00 00 Q0 00 00 00 00 Q0 00 QO
Q00000210 00 00 00 00 00 00 00 00 00 00 00
Q0000220 00 OO0 00 00 00 00 00 00 0O 00 00
Q0000230 00 00 00 00 00 00 00 OO0 00 00 00

CreweHne: 200 * MzmeneH * 3ameHa

Puc. 1.37. BiacytHicts curnarypu kinug MBR

Mame - Status Type File System Volume Mame Total Size First Sector Total Sectors Serial Number
is 00 4194304 B3DA-EFFS

) Damaged Volume Unknown

[Tomunika B poOOTI 3HIMHOTO HAKOMHYyBada TAKOK BHHHKAE
4yepe3 Tak 3BaHui "OpynHuii 6aiT ", SKuil € 0COOTUBOIO TTO3HAYKOIO
0po HEOOXITHICTh WOTO MEpPEeBIPKU MiCHS MiAKIIOYEHHS. SIKII0
"OpynHuii OiT " HAABHHMI, TO CHCTEMa BHUJAE IOBITOMJICHHS,
HaBeneHe Ha puc. 1.39. IlpuumHOIO € HE3aKiHYeHI 3MIHU uepe3
BUMKHEHHSI KOMI'IOTEpa /10 MOBHOI iX Mepeaadl Ha HAKOMW4YyBau
a00 Jepe3 BUSBIICHI MONTKO/KEHHS HAKOTTMYYyBaya.
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&g@ XOTMTE BbINOAHWTL NPOBEPKY W NCMIpaBAeHMe OWMOOK Ha "ChemMHbIi
awck (F)"7

Ha 3Tom ycTpolicTEE MM AMCKE MOMYT CYLLECTEOBATE NPOBAEMEI C HEKOTOPEIMK
daiinamn, 3To MOXET CAYYHTBCA, ECAWM JUCK WKW YCTPORCTBO BbiNW M3BNEYEHB! 40 TOrD,
KaK BCe hainel GbLIn YCNELWHO 3anucaHsl,

= [NpoBepuTL M MCNPABWTE OLWWOKK (DEKOMEHAYETCA)
3T NpefOTEPALLAET BOSHUKHOBEHWE HOBBIX NPOBNEM NpW KoNUpoBaHWK Galinoe
Ha 3TO }fCTpDﬁCTED WA GWCEK.

2 lMpoaonkuTs O3 cKaHMpoBaHWa

Puc. .39. ITomuiika «OpyaHuit 6alT» HA 3HOMHOMY HaKOHI/Iqat{i 3
FAT 16

Bupimuru 1o mpo6ieMy MOHa IBOMa CIIOCOOAMHU:

1. 3anmycTuTH NEepeBipKy HAKOMMYyBaya Ha CIPABHICTH Yepes
BIKHO, IO 3’SBWJIOCh a00 dYepe3 KOMaHIHUN PSIOK 1 KOMaHIy
chkdsk / f. Ilicna 3akiHueHHsa mnepeBipku "OpyaHuil OalT " Mae
ABTOMATHUYHO OOHYJIATHCS, MPOTE€ TaK BIIOYBAETHCS HE 3aBXKIU.
Kpim Toro, mpu Benukomy 00’eMi HakolUuyBauda MepeBipka Oyje
3I1MCHIOBATHUCS TOCUTH JIOBIU 4ac.

2. 'apaHTOBAHO 1 MIBUAKO OYMCTUTU «OPYIHUM OalT» MOXKHA
yepe3 MICTHAAUATKOBUM peaakTtop. Bin 3Haxomuthess B PBR 3a
3MileHHSIM 379 Bl MOYaTKy CEKTOpa 1 € OJIHUM 3 3ape3epPBOBAHUX
¢atinoBoro cuctemoro (puc. 1.40).

57



PhysicalDrivel - Removable Dit X

Edit Z0V Find @N igat Go to Offset Goi
I - L"Q n avigate = } o 1to s Q o

!i My Computer X

E Save @ Back e
4

Fview « |[A] ascn | [U] unicode

Offset 00 01 D2 03 04 05 06 07 08 09 10 11 12 13 14 15
00001048512 | 00 0C 00 00 00 00 00 OO ©O 00 00 00 OO0 00 00 00
00001048528 | 00 OO0 00 00 00 00 00 OO 0O 00 00 00 OO 00 00 0O
00001048544 | 00 0OC 00 00 00 00 00 OO 0O 00 00 00 OO 00 00 0O
00001048560 | 00 00 0O 00 00 00 00 OO 00 00 00 0O 00 00 00 00
00001048576 | [EB 3c 90|/[4D 53 57 45 4 34 2E 31[[00 02 20 10 00
00001048592 | [0z 00 02 00 3F 00 FF 00 00 08 00 00
00001048608 | |00 40 1F 00 7B c9 B9|[20 20 20 20 20|
00001048624 | [20 20 20 20 20 2 54 31 36 20 20 20|[33 cs
00001048640 | |8E D1 Be F0 78 8hooe®37 00 20 8E co Fc BD 00 7c | BC3p(BOE. BASS. |
00001048656 | (38 4E 24 7D 24 8B C1 5% E8 3C 01 72 1c B3 EB 32 | 8N$}$«B>m<.x.fa:
00001048672 | |66 Al 1C 7C 26 66 3B 07 26 8& 57 FC 75 06 80 CA | £¥.|&f; .&bWsou.BK
00001048688 | (02 88 56 02 80 C3 10 73 EB 33 C9 8A 46 10 98 F7 | .€V.El.saSHBF. .3
00001048704 | 66 16 03 46 1C 13 56 1E 03 46 OE 13 D1 BB 76 11|| [f..F..V..F..Ccv.
00001048720 | |60 89 46 FC 85 56 FE B8 20 00 F7 E6 8B S5E 0B 03| '%FokVie .wm<”..
00001048736 | [c3 48 F7 F3 01 46 Fc 11  4E FE 61 BF 00 00 EB EG | PHuy.Fn.Noai. .=
00001048752 | (00 72 3% 26 38 2D 74 17 60 Bl OB BE Al 7D F3 A6 | .r5&B-t. 't.s¥ly!
00001048768 | (61 74 32 4E 74 09 83 C7 20 3B FB 72 E6 EB DC A0 | at2Nt.#3 ;mrmuib
00001048784 | [FB 7D B4 7D 8B FO AC 98 40 74 0C 48 74 13 B4 OE | mlrl<p-.@t.Ht.r.
00001048800 | (BB 07 00 CD 10 EB EF A0 FD 7D EB E6 &0 FC 7D EB| | »..H.um 3}ax b}ax
00001048816 | [E1 CD 16 cD 15 26 8B 55 1A 52 BO 01 BB 00 00 E8 | BH.H.&U.R°.»..u
00001048832 | (3B 00 72 EB 5B BA 56 24 BE 0B 7C 8B FC C7 46 FO | ; .xm[BV$s. |<n3Fp
00001048848 | (3D 7D C7 46 F4 29 7D BC DS 89 4E F2 85 4E F6 C6 | =}SF3) } BIENTENIK
00001048864 | (06 96 7D CB EA 03 00 00 20 OF B6 CB 66 BB 46 F8 | .—}iIx... .IUf<Fm
00001048880 | |66 03 46 1C 66 BB DO 66 Cl EA 10 EB S5E OF B6 C8| | £.F.f<PfEx.x*. 0¥ ¢

Puc. 1.40. «bpynauuii 61t» B ctpykrypi PBR HakonuuyBaua 3
FATI16

Jlns Toro, 1100 BUIIPABUTH 10 MIOMMJIKY HEOOX1THO TIEpEHTH B
pexum Read/Write 1 oOHyIMTH 11e¥ OalT K mokazaHo Ha puc. 1.41.
[Ticnst 30epexeHHs BCiX 3MiH HAKOMM4YyBad BiJHOBUTH KOPEKTHY
pobory.

!j My Computer X MPhysicalDrivel - Removable Di: X

E Save .@. Back | 4 Forward
e

[ view w | [A] ascn | [U] Unicode
offset 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 ASCIT Uni

00001048576 | [BB 3c 90|[4p 53 57 49 4 34 2E 31|00 02 20 10 00| m<Huswin4.l.. ..||L....
00001048532 | (02 00 02 00 00 F8 FA 00 3F 00 FF 00 00 08 00 00 d
00001048608 | |00 40 1F 00/[0 D0 29 FF 7B C9 B9 20 20 20 20 20
00001048624 | [20 20 20 20 20 20 46 41 _ 54 31 36 20 20 20|[33 c9
00001048640 | [8E D1 BCc FO 75 sifeserved0F g 20 8 co Fc BD 00 7c|| BCip{EmE. BABS.| | .....
00001048656 | (38 4E 24 7D 24 8B Cl 99 EB8 3C 01 72 1C 83 EB 3A| | BN$}$<E™m<.r.furs| | .....
00001048672 | |66 A1 1C 7C 26 66 3B 07 26 8A 57 FC 75 06 80 CA|| (£¥.|&f;.&bWsu.BE | .....

Puc. 1.41. BunpaBienss «OpyaHoro 6iTa» Ha HAKONUYyBayl 3
FATI16

Find @ Mavigate > Go to Offset x Go to Sector
-

Edit
-
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Jlist Toro, mo0 BIEBHHUTHCS Y BIJCYTHOCTI «OpyaHOTO OiTa»
BHKJIUKAIOTh cHCTeMHY yTwiaiTy fsutil B xomangHomy psaky i
BBOMATh kKomaHmy "fsutil dirty query X:", me "X" — muck, mo
nepesipsierbes (puc. 1.42).

BX Agmunuctpatop: C\Windows\systern32\emd.exe - |£@|£_h]

C:sUsers~ApmuHucTparop>fsutil dirty gquery F:
Torn — F: He aeaserca 'rpAzHwmn'

C:xUserssAgMUHUMCTPaTOp >

Puc. 1.42. TlepeBipka HakOmU4yBaya Micisi BUIIPABICHHS
«OpyaHoro OiTay

1.4.2. 3aBaaHHud 1JI1 CAMOCTIHHOT0 BUKOHAHHSA

1. Buznauutu VID 1 PID ¢uem-nakonudyyBada 1 >KOPCTKOTO
UcKa (CKPIHIIOT).

2. [IligrotyBaTtu 3aBaHTaXyBaJIbHUN  (pIenI-HaKOMMYIyBay.
Buxonatn BimHOBJIEHHS (rel-HaKOMU4IyBaya TICIS TTOMUJIKH
MBR-cekTopa (CKpiHIIOT A0 BIAHOBJICHHS 1 ITICJIS).

3. Bumucatu 1 mnpencTaBuTH B JIECATKOBOMY BHJII OCHOBHI
napametpu Partition table (PT) (mpeacraButu y Bui TaObmuI).

4. Bunucatu 1 mpeACTaBUTH B JACCITKOBOMY BHJI OCHOBHI
napametpu Partition boot record (PBR) (mpencraButu y Bumi
Ta0JIuIII ).

5. 3moaentoBaTH MOMUJIKY «OpyAHuil OiT» ab0 BUKOpPHCTATH
HassBHUN HAKOMTUYYBa4 3 TAKOKO TTOMHJIKOFO.

6. BumpaButu momMuiky «OpyaHHIl OiT» Ha HaKONMMYyBadi,
M1TBEPAUBIIH /11 BIAMOBIIHUMHU CKPIHIIIOTaMH.

1.4.3. 3anuTaHHs 1JIA caMoIlepPeBipKU
1. YoMy HOMIHQJIBHUHM OOCAT Mam'siTi HAKOMUYyBaya HIKOJU HE
Oyne BianoBigaT (pakTuuHOMY?
2. 3a 1o BiANOBIIAIOTH 1IeHTH(IKaTOpu HakonuuyBada VID i
PID BinmoBigHo?
3. Axuil BUJ XapaKTEpPUCTHK HAaKOIM4YyBaya IPEICTABICHUNA B
Partition Table (PT)? HaBeniTe mpukiamm.
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4. SIx1 BUaM po3aiiaiB MOXKyTh OyTH 3anucani B PT? Hapenith
iX Ha3BU 1 11eHTU(DIKATOPH.

5.3 skoro 3mimeHHs nounHaeTbess PT? Yomy mopiBHIOE ii
po3mip? Ckinbku po3auniB Moxke Mictutu PT HakommuuyBaua i3
po3miTkor0 MBR?

6. lllo BinOyBaeThcs mpu 3MiHi curHatypu Kinusg PT Ha Oyab-
SIKe THIIIE 3HAYEHHS OKpiM S5AA?

7. Slxuii BUJ XapaKTEPUCTUK HAKOMMYyBaya MPEIACTABICHUN B
Partition Boot Record (PBR)? HasexiTe npukiaam.

8. Uomy mpu mnomkopkeHHI PBR 30epiraerbcsi MOXKIMBICTD
po0oTu 3 HakonuuyBauem? Yu 3aBxu Tak Oyjae?

9. Big 4oro 3ajexnTh MakCUMalIbHA KIUIBKICTh €EJIEMEHTIB
(mupexTopiit 1 (aiiiiiB), 1110 CTBOPIOIOTHCS HA HAKOIIUYYyBayi?

10.  Ski me cmocoOu BIAHOBIEHHS HakomuuyBayiB Bam
Bigomi? Ha yomy BoHM 3acHOBaH1?

11. Ha3BiTh NpuUYMHM MOLIKOMKEHHS MAarHiTHOI MOBEPXHI
’KOPCTKOTO JTUCKA.

12. JlaiiTe BU3HAUYECHHA MOHATTS «Opyauuit O1T». Sxumu
criocobamu «OpyaHui 61T» MoXxke OyTH BUIIPABICHHMA?

Tema 1.5. Dainosa cucmema FATI16

Meta: oTpumMaTu pO3yMiHHS 31 CTPYKTYpHU (hailioBOi cucteMu
FATI16.

1.5.1. TeopeTu4ni BigomMocTi

[lepen Tum sik BUB4YaTH CTPYKTYpy (haiinoBoi cucremu FAT16,
HEOOX1IHO CTBOPUTH 3aBaHTAXXyBaJbHY (uienIKy 1 BiadopmaryBaTu
ii B daitmosii cucremi FATI16. Jlns mporo € 0e3niy mporpam.
Hanpuxknan, nporpama Bootlce, ronoBae BikHO fKOi HaBEJEHO Ha
puc. 1.43. Tlommproetscs Bootlce BimpHO mms 32-x 1 64-x
po3psaauux OC.

s movarky poOoTH B mporpami moTpiOHO BUOpaTd B MO
Destination Disk dmeniky, sika Oy/ie 3aBaHTaXyBaJIbHOIO, 1 IEPEHTH
B po3in «Parts Manage» (puc. 1.44).
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&) BOOTICE v1.3.3 - by Pauly L= e

Description

BOOTICE is a portable utility to manipulate (install, backup, restore) the
MEBR. or PER of your disks,

In addition, BOOTICE offers you the possibility to manage disk partitions,

to edit disk sectors, to backup or restore disk sectors, to partition and
format disks.

Destination Disk

[RM1: JetFlashTranscend 4GB (3.7 GB, G:) -

’ﬂeﬁesh ] [ Process MBR ] ’ Process PER ] ’ Parts Manage ] l Sector Edit ]

httpiiwerer.ipauly.com Exit

Puc. 1.43. T'onoBue BikHO nporpamu Bootlce

r

Removable disk repartitioning @

RM1: JetFlashTranscend 4GB (3.7 GB, G:)

Disk Mode

: ! USB-FDD mode
No partition table, the filesystem starts from the first
~) USB-ZIP mode

Uses a partition table with only one partition in the
fourth entry, Emulates the ZIF drive.

*) USB-HDD mode (Single Partition)
Uses a partition table with only one item.

@ USBHDD mode (Muiti-Partitions)
Uses a partition table with multiple items (max: 4).
(Motes: For removeable disks, only the first partition wil
be accessible in M5 Windows)

File system: FAT16

Vol Label:

Start LBA: 2048

Reserved Secs: | 16 N

Optimize internal structure(4K-aligned, FAT16/FAT32/EXFAT)

[ OK J’ Cancel ]
PLI/IC. 1.44. Pozain «Parts Manage»

Jani Bubparu pexxum popmaryBanus USB-HDD mode (Multi-
Partitions), B skoMy MO>KJIMBa po30MBKa Ha K1JIbKa PO31TIB.
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Ha nactynmHomy kpoii moTpiOHO BUOpaTH KUJIBKICTh PO3JLTIB,
ix po3mip 1 Tun ¢aitnoBoi cucremu. na mpukiany Ha puc. 1.45
CTBOpEHO 4 po3ainu mpudan3Ho no 1 I'6 koxeH. BaxnmuBo Ha IboMy
etami B po3aim «Tum tabmumi posainiBy («Partition table type»)
BCTAHOBHUTH Nepemukau B nojoxeHHs «MBR partition tabley, sikuit
BU3HAUUTH (JICHIKY SK 3aBAaHTAKyBaJIbHY.

-

-
Partition Settings ﬁ
-
Settings
1: |FAT15 ~| Size: 957 MB  Label: RavdSecs: 16
2: |FAT16 w| Size: 957 ME  Label: RsvdSecs: 16
3: |FAT16 = | Size: 957 ME  Label: RsvdSecs: 16
4 |FATi6 = | Size: 959 ME  Label: RevdSecs: 16
Partition alignment
[¥] align partition to multiple of sectors: 2048 -
|| Optimize internal structure (4K-aligned, only applied to FAT16/FAT32/EXFAT partitions)
Partition table type
(@) MBR. partition table ") GUID partition table (GPT)
Create ESP partition (EFI System Partition, used to boot OS5 on UEFI BIOS platforms)
Create MSR partition (Microsoft Reserved Partition, reserved space for subsequent use)
[ OK l [ Cancel l

Puc. 1.45. HanamryBanHs napameTpiB ¢popMaTyBaHHS
3aBaHTaXyBaJIbHOI (DIICHIKU

[Ticns HatuckaHHS Ha KHONKY «Ok» Tmporpama BHIACTh
MonepeHKEHHs NMPO BUJAJIEHHS BCIX JaHUX 1 pO3JAUIIB Ha (eI

(puc. 1.46)

o

| The current disk will be re-partitioned and formatted, all partitions and
' files will be deleted. 5till continue?

I

ok || Omena |

Puc. 1.46. [Tonepemxkenns npo popMaTyBaHHs HAKONTUYyBaya
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[Ipomiec dopmaTyBaHHS 3aMyCKa€ThCS HATUCKAHHSIM KHOTIKH
«Ox» 1 TpuBae KUTbKa CEKyHI. Y pe3yibTaTi OTPUMAEMO
3aBaHTaXyBaIbHY (uemky 3 4 posaimamMu Ha HiM B (hailyioBid
cuctemi FAT16, sax mokaszano Ha puc. 1.47.

r |
Partition Management L&J

Mo, Val. Label Crive | ID | Act. | Hid. FileSys. StartLBA  Total Sectors  Capacity

F= 06 A FAT16 2048 1959936 957.0MB
06 FAT16 1961984 1959936 957.0MB
0g FAT16 3921920 1959936 957.0MB
06 FAT16 5881856 1961983 958.0MB

[ZURN TR =]

[Current Disk]: RM1: JetFlashTranscend 4GB (3.7 GB, G:)
[Partitioning sheme]: MBR;  [C/H/S]: 488/255/63; [Total Sectors]: 7843840/512; [Capadty]: 3.7 GB.

Operation

Activate Unhide Assign Drive Letter I Remove Drive Letter | I Change ID I

[ Eormat this part “ U+wv2 ] [ Re-Partitioning ]| Backup partition table J | Restore partition table || Close |

Puc. 1.47. Pezynbtar ¢popMaTyBaHHs HaKOMUYyBaya

[Iporpama Bootlce TaKOX MICTUTh BOY/IOBaHHIA
IIICTHAISATKOBUN pEJaKkTOp KOIy, MNEpEeUTH B SKUM MOXHA,
HATHUCHYBIIHM KjaBimry «Sector Edit» B ToJJoBHOMY BiKHI.

Ax BugHO 3 puc. 3.6, imeHtudikatop ¢daiioBoi cucTEMU
FATI16 — 06. Ilpu 3601 B po6oTi 0OnanHaHHs 1IeHTU(IKATOp OYB
BUIAKOBUM 4MHOM 3MiHeHui Ha 08. Lle BMAHO y BiANOBIIHOMY
Oanti Partition Table mpu Bimkputti B Active Disk Editor (puc.
1.48).

3anexxHo Big Bepcii OC, 1ms 3MmiHa MOXe ab0o IPUBECTH 10
MOMUJIKY 1neHTu(iKaIii obmaguants, abo Oyae sunpasiena OC. Ha
naboparopuiii poboti M nepexoHamucs, mo OC Windows,
nounHaroyu 3 Bepcii 8.1, BUMpaBise L0 MOMHIKY, 1 KOPEKTHO
34NUTy€ CTPYKTYpy ¢ainoBoi cuctemu. Jljis OUTbII paHHIX Bepcid
MO>KJIMB1 TIOMHJIKH B 3aJI€)KHOCTI BijI 301pKH.
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W) MyComputer X | [E] \PhysicalDrivel - Removable Dit X

E save
7 7

Fview » [[a] ascn |[U] unicode

r;.*fx Find % Navigate > Go to Offset @ Go to Sectar
>

offset 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ASCII Unicode
0000000176 55 32 E4 Bn 56 00 cp 13 5D EB SE 81 3E FE 7D 55| U2gBV.H.]ahf>o}y | .. V... ..
0000000192 A” 75 6E FF 76 00 EB8 8D 00 75 17 FA BO D1 EG 64| Funav.mk.u.s°Cxd | ..v.....

0000000208 E8 83 00 BO DF Eé &0 E8 7C 00 BO FF E6 64 EB 75| mf."fix'm|. madm | ...ou...
0000000224 00 FE BB 00 BB CD 1A 66 23 CO 75 3B 66 81 FB 54| |.ms.»H.f#Au;fimm TR

0000000240 43 50 41 75 32 B1 FS 02 01 72 2C 66 63 07 BE 00| | CPAu2fm..r,fh.».| ... ..5»
0000000256 00 €6 &8 00 02 00 00 66 68 08 00 00 00 66 S3 66| | [.fh....fh....f3f | .h......
oooooo0272 53 66 55 66 €8 00 00 00 00 &6 &8 00 7C 00 00 €6| | SfUfh....fh.|..f | ..h..h|.
0000000288 6l €8 00 00 07 cD 12 52 32 F6 EA 00 7Cc 00 00 cD| | gh...H.Z2nx.|..H | ..... &.
0000000304 18 20 B7 07 EB 08 R0 B6 07 FB 03 20 B5 07 32 B4 |[. :.ox. T.x. p-29 | ---......
0000000320 05 00 07 8B FO AC 3C 00 74 09 BB 07 00 B4 OE CD| | [...<p-<.t.®»..T.H | ...<....
0000000336 10 EB FZ2 F4 EB FD 2B C3 E4 64 EB 00 24 02 E0 F8 |.nrdme+M¥odna.$.am | ..... B8z .

0000000352 24 02 Cc3 49 6E 76 61 6C 69 64 20 70 61 72 74 69| S.TInvalid parti |Z.......
0000000368 74 69 6F 6E 20 74 61 62 6C 65 00 45 72 72 6F 72| | tion table.Brror | ........
0000000384 20 6C 6F 61 64 63 6E 67 20 6F 70 65 72 61 74 €9 loading operati| | ........

0000000400 | |62 &7 20 73 73 73 74 65 6D 00 4D &9 73 73 €3 €E| ng system.Missin | ....m...
0000000416 | |67 20 €F 70 €5 72 €1 74 69 GE 67 20 73 73 73 74| g operating syst | ........
0000000432 | |65 6D 00 00 00 €2 78 92| |F9 3a ar 09/(00 00]/80 FE| em...c{sm:I.[..[Bo | ....... ;
0000000446 | |FF FF 08 FE FF FF 00 08 00 00 00 E8 1D 00|00 FE| ma.maz..... 70 = R
0000000464 | |FF FF 08 00 FO 1D 00 00 E8 1D 00|[00 FE| | ma.mam.p...m..|.d |D.......
0000000480 | [FF Fr 0f 2™ 50 D8 38 00 00 E8 1D 00 TR T T 1 TP

*F([00 c0 55 00|[FF EF 1D 00|55 2a| |dd.mdd.av fan. .jud y
Puc. 1.48. 361# inentudikatopa daitnoroi cuctemu FATI16

0000000496 | [FF EE

Jns  BuB4YeHHsS CTpyKTypu aitioBoi cuctemu FATI16
CTBOPUMMO Ha el ABl manku 3 iMeHaMu 1 1 2 3 TEeKCTOBHUMU
daiimamu  1.txt 1 2.txt BigmoBigHo. ®aiinu mnoBUHHI OyTH HE
MOPOKHIMH, 1HaKIIe (aiaoBa CUCTEeMa HE BUALIUTH IiJ HUX MICIIE.
Jlasni po3rasHEMO aNTOPUTM MOMIYKY (ailiIiB 1 iX BMICTY B (ailnoBiit
cuctemi FAT16.

1. [lepexonumo o mepioro po3ainy Partition Table.

3naxoaumo 9-12 6aiiTu Mo MOPSIKY BiJ MOYATKy pO3AILNY, B
AKUX  3allMCaHUi  HOMEp TNEepIIoro  CEeKTopa po3Ally B
IIICTHAIUATKOBIM cucTteMi. Bumwumiemo 1mi 0alWTH B TOPSAKY iX
3anucy: 00 08 00 00 (puc. 1.49). [{ns nepeTBOpEHHS B JIECSITKOBY
cuctreMy Oalth momapHOo noTpiOHO  mepectaBuTu. Ilicis
nepecranoBku otpumaemo: 00 00 08 00. Tomi 80015 = 8 * 16% =
2048. Otxe, nepiuit po3aia nounHaeThes 3 2048 cexropa.
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. e

Templates 2 x| My mycComputer X | [E] \PhysicalDrivel - Removable Di: X
Master Boot Record @ 1 [l o000 @ 1 e
H Save € EN > 1 | Edit &P Fina @Navigate ) Go to Offset »G:
Name Offset | Value - b st | - 5
Bootstrap code 000 | 33C08EDOBCOOTC.. lview v [[A] ascr | [U] Unicode
Disk serial number MO _|F3F6250 Offset 00 01 02 03 04 05 06 07 08 05 10 11 12 13 14 15 ascrI
(reserved) 444 0000
T nten T 55T W i 0000000432 | |65 6D 00 00 00 63 7B 9a] [F9 3F 62 59)[00
Active pariition flag (0= .. 45 00 0000000448 | [FF FF 06 FE FF FF 00 08 00 00 00 E8
T e 0000000464 | [00 00 00 00 00 00 00 0O 00 00 00 00
Start sector (bits 0-5), cylin.. 448 OxFF 0000000480 | [00 00 00 00 00 00 0p dActsetor20¥) oo
Start cylinder (lower 8 bits) | 449 | O<FF =|| 0000000456 | [00 00 00 00 00 00 00 00 00 00 00 00
File system ID 150 | 0406 0000000512 | 00 00 0O 00 00 00 Q0 0O 00 00 00 00
End head 451 254 0000000528 | 00 00 00 00 00 00 Q0 0O 00 00 00 00
End sector (bits0-5), cylin.. | 452 | OxFF 0000000544 | 00 00 0O 00 00 00 00 00 00 00 00 00
End cylinder (lower 8 bits) 453 O«FF 0000000560 | 00 00 0O 0O 00 00 Q0 0O 0O 00 00 00
First sector 454 2048 0000000576 | 00 00 0O 0O 00 00 Q0 0O 0O 00 00 00
Total sectors 458 1959936 0000000592 | 00 00 00 00 00 00 00 00 00 00 00 00
> Partition 2 (Unused) 462 0000000608 | 00 00 DO 00 00 00 Q0 0O 00 00 00 00
b Partition 3 (Unused) 418 | 0000000624 00 00 00 00 00 00 00 OO0 00 00 00 00
b Partition 4 (Unused) 494 ~ || cooocooea0 | 00 00 0O 00 GO 0O 0O OO 00 00 00 00

Puc. 1.49. BusHaueHHs HOMepa NePLIOTro CEKTOPAa AaKTUBHOTO

po3ainy

2. Buxonyemo mepexinm B PBR

MEPIIOTO  PO3ALTY.

BIIMOBIHUX 0alTax 3HaXOJAMMO KUIBKICTh CEKTOPIB Ha Kiactep (14
0anT) (puc. 1.50), pesepBuux cexropi (15 1 16 Gaiitu) (puc. 1.51),
cektopiB Ha FAT (22 1 23 Oaittu) (puc. 1.52). 3HaueHHs 3
IIICTHAIATKOBOT CHCTEMH TIEPEBOAMMO B JCCSITKOBY.

E Save '@- Back g 4 Forward
s

Fview w | [a] ascr | (U] unicode

B‘Q Find

ﬁ Mavigate

> Go to Offset x Gt
o

Offset D0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ascIr
0001048436 | C7 65 45 FD B6 05 SF 4E 42 7C A2 A% BC C6 72 9D | SeE=1. NB|y@jXrs
0001048512 | 4A 09 E4 DB 87 38 FA 1D 7D AE 87 JE 64 2D 7B BC | J.zH}Bz. }®f~d—{]
0001048528 | FE 87 FB ES 93 B1 E5 18 13 FF 23 57 F4 BF DC 20 | ofmi™tx..=#Whib
0001048544 | SC D1 16 BE FF OD 47 3A  4& 20 1F CB 10 57 0B 8D | =C.Ee.G:J .IL.W.K
0001048560 | 94 BF Bl C8 CB 3E 81 F8 D7 &0 F1 38 90 9F 2B E6 | “IHWI>Tmy caiutx
000104857¢ | [BB 3c 90[[4D 53 57 45 4E 34 2E 31|[00 02 20 10 00| | m<puswina.l.. ..
0001048532 | (02 00 02 00 00 F& FO 00 3F 00 FF 00 00 oponoalll — mp.2.ag.....
Sectors per cluster:

0001048608 | |00 E8 1D 00/[80 00 29 FB FE 34 59 20 20 2|3

0001048624 | [20 20 20 20 20 20 46 41 54 31 36 20 20 2

0001048640 | [BE D1 BC FO 7B 8E D9 B8 00 20 BE CO FC BD 00 7c||[RCjp{Em&. Bans. |
ANN1TNAoCR S 20 ATm 124 T 74 0D M1 GO T2 2 N1 T2 1/ 02 T 2m OATE T € - TBerr - Fmal

Puc. 1.50. BuzHadyeHHs KiJIbKOCTI CEKTOPIB Ha KjlacTep
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E Save '@- Back = Forward Find @Navigate ) Go to Offset % G
A b

Fview v [&] asar | [U] Unicode

Offset 00 01 02 03 04 05 06 07 0B 05 10 11 12 13 14 15 ASCII
DD0LD48496 7 65 45 FD B6 09 SF 4E 42 7C A2 A9 BC C6 72 9D  SeEsd. NB|JOiXrk
D0D1D48512  4a 09 E4 DB 87 38 FA 1D 7D ZE 87 7E 64 2D 7B BC | J.z$B8z.|®f~d—[j
0001048528  FE 87 FB E9 53 Bl EB 18 13 FF 23 57 F4 BF DC 20 | mims“Zx..sfWpib
0001048544  SC D1 16 BE FF OD 47 32 42 20 1F CB 10 57 0B 8D  =C.Ra.G:J .JLW.K
0001048560 54 8F Bl C8 CB 3E 81 FB D7 20 F1 38 90 SF 2B E6  “IWiFmd cBhutx
0001048576 |[EB 3C 90|[4D 53 57 45 4E 34 2E 31|00 02 20 10 00| | n<pMswIN4.q]..
0001048552 | 02 00 02 00 00 F8 FO 00 3F 00 FF 00 00 08 0 Gp.?.5. ...
0001048608 00 E8 1D 00/[80 00 25 F8 FE 34 59 20 20 20 2| hor =0 o
0001048624 [20 20 20 20 20 20 46 41 54 31 36 20 20 20
D001D4B640 [BE D1 BC FO 7B BE D3 B8 00 20 BE CO FC BD

Ir.cjp{'ﬁmé. TAES. |

Puc. 1.51. BuzHadyeHHs KiJIbKOCT1 pe3€pPBHUX CEKTOPIB B PO3IiIi

E Save '@- Back @ Mavigate } Go to Offset @ G
-
[ view @ ASCH @ Unicode

offset 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 ascIT
0001048496 | C7 65 45 FD BE 09 S5F 4E 42 7C A2 A3 BC CE 72 9D | SeE=9. NB|yOikr&
0001048512 | 4A 09 E4 DE 87 28 FA 1D 7D AE 87 TE 64 2D 7B BC | J.nH$B8z.}®f~d-{]
0001048528 | FE 87 FB ES 93 BL EB 18 13 FF 23 57 F4 BF DC 20 | mfest™in..=§Wdib
0001048544 | Sc D1 16 BE FF 0D 47 32  4a 20 1F cB 10 57 0B 8D | mC.®#.G:J .I.W.K
0001048560 | 94 8F BL CB CB 2E 81 FE D7 A0 F1 38 50 SF 2B E6 | "I4W>Tmd clhu+x
0001048576 | [EB 3C S0|[4D 53 57 45 4 34 2E 31|00 02 20 10 00 | n<pMswin4.1.. ..
0001048592 | (02 00 02 00 00 F8 FO 00 3F 00 FF 00 00 08 00 00 | ..... wp.?.s

0001048608 | (00 E8 1D 00/(80 00 29 F8 FE 34 59 20 20 20 20 20|| .#..[p.)mo4Y
0001048624 20 20 20 20 20 20 46 Satw:paﬁﬂ:lss 20 20 20/(33 ¢3S

0001048640 | |8E D1 Bc F0 7B 8 D912 I8k co Fc BD 00 7c|| BCip{Eme. Baes. |
0001048656 | |38 4E 24 7D 24 8B c1 99 EB 3c 01 72 1c 82 EB 31| | BN$}$<E™m<.r.fn:

Puc. 1.52. Buznauenns kinbkocti cekropiB Ha FAT

3. BwusHauaemo HOMEp CEKTOpa, B SKOMY IOYHHAETHCS
KopeHeBuid katayor 3a ¢popmysoro: ROOT = Ne 1-ro cekropa PBR +
2FAT + RESERVED = 2048 + 2 * 240 +16 = 2544. IlepeBipka

PO3paxyHKy IpuBeAeHa Ha puc. 1.53.

[;-‘Q Find ﬁ Navigate ) Go to Offset @ Go to Sector
-

E Save -@ Back EY-
-

[T view » |[a] ascn | [U] unicode 9 Goto Offset.. Ctrl+Shift+G
Cff=et 00 01 02 03 04 05 06 07 08 09 10 1 » Go to Sector... Ctrl+G Unicode
0001048496 C7 &5 45 FD B& 09 SF 4E 42 7C A2 A 54 IR

Partition Table

0001048512 4 09 E4 DB 87 38 FA 1D 7D AE 87 7 B
0001048528 | FE 87 FB E9 93 BL EB 18 13 FF 23 5 primary FAT (957 ME] e
0001048544  9C D1 16 8E FF 0D 47 3& 4A 20 1F C~ = /o o oen 3

0001048560 94 BF B1 C8 CB 3E B1 F8 D7 A0 F1 3 FATL (2 064)
0001048576 |[EE 3C 90|[4D 53 57 45 4E 34 2E 31|00 02 20 10 00| n<BMsSWINA.1|.. a2 (2304)
0001048592  [02 00 02 00 00 F8 FO 00  3F 00 FF 00 00 08 00 00| |-.... WP-7-R.-.  Rogt Directory 2 544)

0001048608 00 EB 1D 00/ (80 00 29 FB FE 34 59 20 20 20 20 20
0001048624 20 20 20 20 20 20 46 41 54 31 36 20 20 20(|133 C9
0001048640 |EE D1 BC FO 7B BE D9 BB 00 20 BE CO FC BD 00 7C

Puc. 1.53. IlepeBipka 004uCIeHb TOYATKy KOPEHEBOTO KAaTaJIOTy
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4. TlepexoaguMoO B TOYaTOK KOPEHEBOro Karajaory — 2544
cektop. TyT 3HaxoauMo 3amucu npo aupekropii 1 1 2 (puc. 1.54).
Jlam anropuT™ Aiil pO3TIASTHEMO TUTBKH JIUIS TTANTKH « 1.

0001302528 20 20 20 20 20 20 20 20 20 20 20 08 00 0O 00 0O | ...

0001302544 | 00 00 00 00 00 00 2D SD 75 4C 00 00 00 00 00 00 | ...... UL ...
0001302560 | ES 1D 04 3E 04 32 04 30 04 4F 04 OF 00 EA 20 00 e..>.2.0.0...K .
0001302576 | 3F 04 30 04 3F 04 32 04 30 04 00 00 00 00 FF FF | 2.0.2.:.0..... a5
0001302592 | ES BE 82 80 9F 8F 7E 31 20 20 20 10 00 4D 19 S9F | eB, Byli~l ..M.y
0001302608 | 75 4C 75 4C 00 00 1A SF 75 4C 02 00 00 00 00 00 | uLuL...guL......
0001302624 20 20 20 20 20 20 20| [20 20 20][10/[00][2D][15 sF] I e
0001302640 | [75 4c|[75 ac|[oo 00|12 5F 75 4c|[o2 o0o|[00 00 00 00]| fatfuy]. [t ...
0001302656 | ES 1D 04 3E 04 32 04 30 04 4F 04 OF 00 EA 20 00 e..>.2.0.0...K .
0001302672 | 3F 04 30 04 3F 04 3A 04 30 04 00 00 00 00 FF FF | 2.0.2.:.0..... as
0001302688 | ES BE 82 80 9F 8F 7E 31 20 20 20 10 00 26 1B 9F | eB, Byli~l  ..&.y
0001302704 | 75 4C 75 4C 00 00 1C SF 75 4C 03 00 00 00 00 00 | ULuL...guD......
0001302720 | 32 20 20 20 20 20 20 20 20 20 20 10 00 26 1B 9F | 2 L.E.u

0001302736 75 4C 75 4C 00 00 1c SF 75 4c 03 00 00 00 00 00 | uLuL...gul......
0001302752 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00 00 | cieimennnanannnn
0001302768 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00 00 | cieimennnanannnn
0001302784 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00 00 | cieimennnanannnn
0001302800 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00 00 | cieimennnanannnn
0001302816 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00 00 | cieimennnanannnn
0001302832 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00 00 | cieimennnanannnn
0001302848 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00 00 | cieimennnanannnn

Sector: 2 544 [0x9F0) Offset:

Puc. 1.54. 3anuc npo nupekTopito «1» B KOpeHEeBOMY KaTanosi

VY cTpykTypi 3amucy mpo nanky 3Haxoaumo 19 (high word) 1 21
(low word) OaiiTu, B SKHX 3alWCaHWK HOMEp KJiacTtepa
pO3TalllyBaHHS MaIKH.

Bunmmemo 111 6aiiti: 00 00 02 00. ITicns mepectaHOBKU OalT
orpuMaemo: 00 00 00 0215 = 2 * 16° = 2j,. 3HaunTh, nanka
3HAXOAUTHCS B APYroMy Kiactepi.

5. Tlepexomumo y BMicT mamku «l». JIsi bOro BHUKOHAEMO
po3paxyHok 3a ¢opmyinoro: FOLDER = ROOT + (N-1), ne N —
HOMEp KJlactepa BMicTy nanku. B pesynbraTti orpumaemo: FOLDER
= 2544 + 1 knacrep = 2544 + 32 cexropa = 2576 cexrop.

3a nmonomMororw komanau Navigate nmepexoaumMo B 2576 cexTop
(puc. 1.55).
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IE Go to Sector

)

Sector:

Cluster:

Use Ox prefix for hexadecimal values

or

Ok

2578

[0 -7 843 839)

Cancel

L

Puc. 1.55. Ilepexia B 3a3Ha4eHHI CEKTOP

I Buginsiemo 3amuc mpo BMicT manku — (aitny 1.txt (puc. 1.56).

0001318912
0001318928
00013185944
0001318560
0001318576
0001318952
0001315008
0001315024
0001315040
0001319056
0001315072
0001315088
0001315104
0001319120
0001319136
0001315152
0001319168
0001319184
0001319200
0001315216
0001319232

2E 20 20 20 20 20 20 20 20 20 20 10 00 4D 1% SF I A
75 4c 75 4C 00 00 1A 9F 75 4C 02 00 00 00 00 00 | ULuL...HUL..coew | 2uunnnn-
2E 2E 20 20 20 20 20 20 20 20 20 10 00 4D 1% 9% .. M. | Ltttt
75 4C 75 4C 00 00 1A SF 75 4C 00 00 00 00 00 00 | uLuL...gul.eeees | soueneen
E5 78 00 74 00 00 00 FF FF FF FF OF 00 15 FF FF  eX.t...8888...88 | «ueewnn-.
FF FF FF FF FF FF FF FF FF FF 00 00 FF FF FF FF  SASSSSSSAH. .S535 | «eeeea.-.
E5 45 04 39 04 20 00 34 04 3E 04 OF 00 15 32 04 | eE.9. .4.%....fe | cuvunnn 13
43 04 3C 04 35 04 3D 04 42 04 00 00 2E 00 74 00

E5 1D 04 3E D4 32 04 4B 04 39 04 OF 00 15 20 00

42 04 35 04 34 04 41 04 42 04 00 00 3E 04 32 04

E5 8 82 9B 89 92 7E 31 54 58 54 20 00 87 23 9F

75 4C 75 4C D0 00 24 SF 75 4C 00 00 00 00 00 00

[Bl 20 20 20 20 20 20 20] [54 58 5420

75 4c|[75 4c|oo oo/[2B 57 75 4c|[o4 00|05 o0 00 00

00 00 00 00 00 00 00 00 00 0C 00 00 00 00 00 00

00 00 00 00 DO 00 00 00 00 00 00 00 00 00 00 00 | cevnvuinumaeannnan | covnnnn-
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | cevuvuinmaeannan | covnnnn-
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | cevuvuinmaeannan | covnnnn-
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | cuvuvninnnnrcnnnn | sovunnns
00 00 00 00 DO 00 00 00 00 00 00 00 00 00 00 00 | cevnvuinumaeannnan | covnnnn-
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | cevuvuinmaeannan | covnnnn-

Sector: 2576 0xAL0)  Offset: | 1319104 (0x1420C0) |Read/Write

Puc. 1.56. 3anuc npo ¢aitn 1.txt

6. Y 3amuci npo daitn 1.txt 3Haxogumo 19 (high word) 1 21
(low word) Oaittu 1 Bummcyemo ix: 00 00 04 00. Ilicns
nepectanoBku oTpuMaeMo: 00 00 00 0416 =4 * 160 = 4 knacrep.

3Ha4yuTh, BMICT (aitny 1.txt 3Haxoauthes 3a hopmynor: FILE
= ROOT + (N-1) = 2544 + 3 knactepa = 2544 + 3 * 32 cexTopiB =
2640 cextop (puc. 1.57).
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E Save @ Back (g # Forwarc Edit [—-‘Q Find % Navigate } Go to Offset Q Go
L - -

T view w | [A] ascn | [U] unicode

offset 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 RASCII
0001351600 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351616 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351632 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeiennnnnnnnn
0001351648 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | ieeecineaeannns
0001351664 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351680 El 32 33 34 35 00 00 00 00 00 00 00 OO0 00 OO0 00 | 12345...........
0001351696 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeiennnnnnnnn
0001351712 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | ieeecineaeannns
0001351728 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351744 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351760 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeiennnnnnnnn
0001351776 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | ieeecineaeannns
0001351752 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351808 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351824 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeiennnnnnnnn
0001351840 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | ieeecineaeannns
0001351856 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351872 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351888 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeiennnnnnnnn
0001351504 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | ieeecineaeannns
0001351520 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351536 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001351552 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeiennnnnnnnn
0001351568 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | ieeecineaeannns
0001351584 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn
0001352000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | weeeeinnnnnnnnn

Sector: 2 640 [0xA50) Offset: | 13

Puc. 1.57. Bmict daiiny 1.txt

Jlnst  BU3HAYeHHS Yacy Ta JaTd CTBOPEHHs  (ailry
BUKOPHUCTOBYIOTh HACTyMHI OaiiTu 3amucy npo ¢aim: vac — 14,15
Oailitm, mata — 16,17 GaiTu.

Posrnsaaemo npuknag Ha puc. 1.58:

20 20 20 20 20 20 20| [54 58 54|[20/[10] 23 BE‘I il frxd .|
75 4(_:' 75 4c|00 00/[28 5F 75 4c||o4 00|[05 00 00 00 jurhd. .fwud. .]....

Puc. 1.58. 3anucu npo gaty i yac cTBopeHHs (daitiry

Yac = 239F16

9F23,,=10011 111001 00011,
10011, =19 4;

111001, =57 xB;

00011, =3x2=6c.

Yac ctBopenns ¢ainy: 19157 xB 6 c.

I[aTa = 754C16
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4C7516=100110 0011 10101,
100110, = 38+1980=2018 p.

0011, =3 wm;

10101, =21 n.

Hara ctBopenns ¢ainy: 21.03.2018 p.

1.5.2. 3aBaaHHs 10 CAMOCTIIHOT0 BUKOHAHHSA

1. CrBopuTH 3aBaHTaXyBajbHy Quiemiky 3 (aiaoBorO
cucremoro FAT16.

2. Ilepeiitu B Partition Table 1 3miHUTH 1AeHTU]IKATOP
(aitsioBoi cuctemMu. 3pOOUTH BUCHOBOK ITICIIsA 30€peKEHHS TiH.

3. CTBOpUTH B KOPEHEBOMY KaTajio3l mamku 1 (ailiui B HUX.
®aiinu He MOBUHHI OyTH MOpOXKHIMU !!!

4. 3HaliTu CEKTOpa, B AKUX PO3TAIIOBaHI BC1 CTBOPEHI MAMKH 1
(aiinu, TpoUTIOCTPYBABIIHM CBOT 1T 1 3MICT CTPYKTYPHHX €JIEMEHTIB
CKPIHIIIOTaMH.

5. B nmpomeci momryky BHIIMCATH OCHOBHI JaHl, MIO
30epiratotbes B PBR y Burmisai rabmuri.

6. Busnauutu naty crBopeHHs aimy.

7. BuzHauuTH 4ac CTBOpPEHHS (aitny.

8. 3MojentoBaTH MOMUIIKY «OpyaHui OiT» ab0 BUKOPUCTATU
HasiBHUM HAKOMMYYBay 3 TAKOI MOMUJIKOIO.

9. BumnpaBuTtu NOMUIKy «OpyaHUN OiT» Ha HaKOMUYyBadi i
BUKOHATH TEPEBIPKY 3a JIOMIOMOTOI0 CHUCTEMHOI  YTHWJIITH,
M1TBEPIUBIIH /111 BIAMOBIIHUMHU CKPIHIIIOTaAMH.

[TpumiTku:

1. He 3alygaiite nmpo BuOip motpioHoro Template B mpaBiii
gactuHi Active Disk Editor, imakme mporpama Oyae Hakiamatu
HENPaBWJIbHUHN I1a0JI0H.

2. J1nst BHECEHHSI 3M1H BUKOPUCTOBYEThCS pexuM Read / Write,
IUI TIEPEXOAY B SIKUM BUKOPUCTOBYEThCS MoeAHaHHs Kiasimr: Ctrl +
Alt +E.
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1.5.3. 3anuTaHHs AJI caMoIlepPeBipKU

1. Ha3BiTh B MOpSAAKY CHiAyBaHHS JIOT14HI 00sacTi (aitnoBoi
cuctemu  FATI6. IloscHiTh ix  (yHKUIOHANbHI
0COOJIMBOCTI.

2. o Take high word i low word y 3ammci mpo ¢aitn abo
TUPEKTOPit0?

3. Ha3BiTh 0COONMBICT, MNPUCYTHIO Yy BCIX (alIoBUX
cucTemax, Jijisi KOpeKTHOTO 3UuTyBaHHs JaHux 3 high word
1 low word.

4. HapeniTe 1 MosCHITE ¢GopMyIy, 3a SKOK BU3HAYAETHCS
HOMEp CEKTOpa MOYaTKy KOPEHEBOTO KaTaJory.

5. HaBenith 1 mosicHITH (PopMysy, 3a SKOK BHU3HAYAETHCS
HOMEp CEeKTOopa TOoYaTKy 3amlucy Npo AUPEKTOpil0 abo
daiin.

6. IlosicHITH HEOOXITHICTh HAsIBHOCTI JAHUX Yy CTBOPIOBAHUX
Ha HakomuuyBaui (aiinax.

7. HaBenith inenTudikarop nns daitnosoi cucremu FATI16.
[TosicHiTb, 1110 B1AOYBA€THCS MPU HOTO BUIAIKOBIN 3MiHI.

8. IlocHiTh PI3HUIIIO y JIOT1YHIH CTPYKTYpI
3aBaHTaXXyBaJIbHOTO HaKONM4yBaya 1 HE
3aBaHTa)XyBaJIbHOTO.

9. 3a pomomoror sgxkoi komanau Active Disk Editor
3MIMCHIOETHCS TIEPeXij] 0 CEKTOpax 1 KjaacTepax?
10.Ha3BiTh nBa pexumu pobOotu mporpamu Active Disk
Editor. Slkum 4nHOM 31HCHIOETBCS TIEpPEXia MK HUMU?
11. HaBeniTh anropuT™ BU3HAYCHHS AaTH CTBOPEHHS (haiiiy.
12. HaBeniTh anropuT™ BU3HAYCHHS Yacy CTBOPCHHS (aiiiy.

Tema 1.6. Davinosa cucmema FAT32

Mera: orpumatu 3HaHHS 31 CTPYKTyp (ailioBoi cuctemu
FAT32.

1.6.1. TeopeTuuni BigomMocTi
[lepen mouyaTKOM BHWKOHAHHA JaHOi JabopaTopHOi poOOTH
HEOOX1IHO Tak camMo fAK 1 B JlabopaTopHiil po6oti Ne3 cTBOpUTH
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3aBaHTa)XyBaJIbHUH (IienI-HaKONMU4YyBay 3a JOMOMOTOI0 MpPOTpamMu
Bootlce, 1 BimdopmaryBatu i#oro B aitmoBiii cuctemi FAT32.
HeoOxiauuii pe3ynbraT opmMaTyBaHHs HaBeaeHUI Ha puc. 1.59.

Partition Management =

Mo, Val, Label Drive ID Act.  Hid. FileSys. StartLBA  Total Sectors  Capadty

= 0B A FAT32 2048 3809280 1.8GB

0B FAT32 3811328 3809280 1.8GE
FAT32 7620608 3809280 1.8GE
0B FAT32 11429388 3810687 1.8GE

[ R =]
o
=]

[Current Disk]: RM1: KingstonDataTraveler SES (7.3 GB, E:)

[Partitioning sheme]: MBR;  [C/H/S]: 948/255/63; [Total Sectors]: 15240575/512; [Capacity]: 7.3 GB.
Operation
Activate Hide Unhide Assign Drive Letter | Remove Drive Letter | | Modify ID |

| Format this part ‘ | u+vz2 | | Re-Partitioning | | Backup partition table | ‘ Restore partition table | ‘ Close |

Puc. 1.59. Pesyabrat hopmatyBanss deni-
HakonuuyBada B FAT32

Inentudikarop daitnosoi cuctemun FAT32 — 08, mpote y
cropnui ID Buano, mo ixentudikatop mnpuitmae 3HaueHHs 0B.
O6uaBa inentudikaropa BiAmoBinawTh (aitoBid cuctemi FAT32,
npore 08 SYCTpi‘-IaeTLCH y Oulpll paHHIX Mojensax (rer-
HAKOITMYyBayviB. Iz[eHTH(leaTopH 0B, a takox 0C 3yCTp1‘-IaIOTBC$I y
OUIBII HOBUX MOJEISAX, 1 BUKOPUCTOBYIOTHCS y BIJAMOBIIHOCTI 10
HOMIHAJIBHOTO 00’ €MY.

[Ipu MopaenroBaHHI TOMHUJIKH 30010 1IeHTH(IKaTOpa pi3HI
omepallifHi CUCTEMHU pearyroTh Mno-pizHoMmy. Hampukian, 3mMiHUMO
inentudikarop 0C, sk mokazaHo Ha puc. 1.60, Ha ineHTH]IKATOP
daitnoBoi cuctemu FAT16 — 06.

Y naGopatopHniii pobGotri Ne3 mu nepekonamucs, mpo OC
Windows, mounHarouu 3 Bepcii 8.1, BUMNpaBise MO MOMUIKY, 1
KOPEKTHO 3UUTY€E CTPYKTYpy ¢aitnoBoi cuctemu. s 611b paHHIX
BEPCiil MOXJIMBI MOMUJIKH B 3aJI€5KHOCTI BiJl 301pKH.
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Jlo 3miHu:
QOOO0QO00O0D432 €3 6D 00 00 00 &3 7B 9A| |Bl &D 00 00|00 00|80 FE
QDOO0D0OD448 FF FF 0C FE FF FF 00 08 00 00 FF B7 SC O0Z((00 00
QOOCOD0o04E4 o0 00 OO OO OO0 00 OO0 OO0 o0 00 00 OO OO0 O0O(|00 OO0
QOOO0D00D480 00 00 0O OO0 0O OO0 0O OO0 00 00 00 OO0 00 OOf(00 OO0
QOOO00D0DD496 00 00 0O 00 0O OO0 0O OO0 00 00 00 00 0O 00|55 Al

[Ticis 3miau:
QO000000432 65 €D 00 00 00 &3 TB 9A| |Bl cD 00 Q0|00 00 |B0 FE
QoO000000448 FF FF (0& FE FF FF 00 08 00 00 FF BT SC 03|00 00
00000000464 | [00 00 00 00 0O 00 00 00 00 0O 00 00 00 00|[00 00
0O0O00000480 o0 00 Q00 00 OO0 00 00 00 o0 00 00 00 OO0 0O0|(00 00
QO000000459: o0 00 00 Q00 OO0 00 00 00 o0 00 00 00 00 00|55 an

Puc. 1.60. 3mina inentudikaropa daitioBoi cuctemu B Partition
Table

Jns  BuUBUEHHS CTpyKTypu (¢ainoBoi cuctemu FAT32
cTBOpuMO Ha ety aupekTopito 3 iMeHeM 111 3 TekcToBUM
davimom 222.txt (puc. 1.61, 1.62). daiin moBuHEH OyTH HE
MIOPO’KHIM, 1HaKIIIe (aiioBa cucTemMa He BULIUTD I11]1 HbOTO MICIIE.

w * USB-Hakonwrene (D) » w 0
Huag M raern Jara nameHeHna Tun
11 19.04.2018 15:13 Manka c gaiinamn

Puc. 1.61. Bumict ¢pnemiku

reHn

=] 222.6¢t

mjl 222 bt — bnokHoT

®aiin [lpaeska @opmar Buwg Cnpaeka

B33

Puc. 1.62. Bmict daiiny
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Jlami po3ristHeMO ajNropuTM TOIIYKYy (aiiliB 1 iX BMICTY B
¢atinosiit cuctemi FAT32.

1. [lepexonumo o nepioro po3aity Partition Table.

3naxoaumo 9-12 6aiiTu Mo MOPSIIKY BiJ MOYATKy pO3AIiNY, B
AKUX  3aldCaHui  HOMEp TMEpIIOro  CeKTopa  pO3IUly B
ITICTHAAISATKOBIA cucTemi. Bumummemo 1 O6aiiTh B TOPSIKYy ix
zanucy: 00 08 00 00 (puc. 1.63). Jlns nepeTBOpEeHHSI B JECATKOBY
cucreMy Oalth momapHO moTpiOHO  mepectaBuTu. Ilicis
nepecranoBku orpumaemo: 00 00 08 00. Toxi 80016 = 8*162 = 2048.
Otxe, mepiuit po3ail nounHaeThes 3 2048 cexropa.

00001048576 | [EB 58 50| 4D 53 44 4F 53 35 2E 30|[00 02|.|73 DCJ

00001048592 | [02][00 o0][00_0o][Fs] 00 ool [3F 00|[FF 00|[o0 08 00 00
00001048608 | [FF B7 9c 03|/c4 35 00 o00|| (o0 oo|[oo oo|loz 0o 00 OO
00001048624 | [01 00|[06 00[[00 {SectorsperFAT: jo0 00 00 00 00 0O 00 00
00001048640 | |80 00 29 aE 57 114788 4F 20 4E 41 4D 45 20 20
00001048656 | |20 20 46 41 54 33 32 20 20 20//33 c9 8E D1 BC F4

Puc. 1.63. Buznauenns napametpiB PBR nepioro pozainy

2. Bukxonmyemo mepexim B PBR mepmoro posmimy. VY
BIJIMOBITHUX OalTax 3HAXOAMMO KIJTBKICTh CEKTOPiB Ha Kiactep (14
6aiit — 206 — 329 cexTopa Ha KiacTep), pe3epBHUX ceKkTopiB (15 1
16 Gaiitu — 0C 7816 — 31929 pe3epBHHX CEKTOPIB), CEKTOPIB Ha
FAT (36-39 6aittu — 00 00 39 C4,5— 14788, cextopiB Ha FAT).

Buznagaemo HOMEp CEKTOpa, B SKOMY IMMOYMHAETHCS KOPCHEBUI
karanor 3a popmynoro: ROOT = Ne 1-ro cekropa PBR + 2FAT +
RESERVED = 2048 + 2* 14788 + 3192 = 34816.

Ak BumHO 3 puc. 1.64, HOMEp CEKTOpa KOPEHEBOro Karajory
CIIIBIIaB 3 HOMEPOM, SIKMI BKa3aHO B TEMILICHUTI.
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Boot Sector (2 048)

Boot Sector Copy (2 054)
FAT1 (5 240)
FATZ (20 028)

Root Directory (34 816)

Primary FAT32 [28.9 GB] r‘
20 25 €3 20 FF 07 | the %c
| 30/[o0 02][20][7E EX . MSDC
FF 00|00 08 o0 oo || .| .-
00 00|[02 00 00 00| fy-..JAS.
00 00 00 00 00 00| |[.J]..]---

Puc. 1.64. Homep cekTopa mo4yaTky KOpEHEBOIO KaTajaory

[TepexoauMo B MOYAaTOK KOPEHEBOTO Kartayory — 34816 cekrop.
Tyt 3Haxoammo 3anucu npo aupextopito 111 (puc. 1.65).

31 31 31 20 20 20 20 20| [H0 20 20][10][00][35|[a5 79| 11 [
53 4c|[93 4c| 00 o0|[ne 79 93 4c|[oe oo|[oo 00 o0 00| [d.4..[iy.1..

ES 1D 04 3E 04 22 04 30

04 4F 04 OF

Sector: 34 816 (0xB800) Offset:

00 ER 20 00

o

a..=.2.0.0..

>

17 825 960 (0x1100048) |Read Only

Puc. 1.65. 3anuc npo nupexropito 111

VY cTpyKTypi 3anucy mpo AUPEKTOpito 3HaxoauMo «high wordy»

1 «low word» OaiiTn,

B SKHX 3alydCaHum HOMCp KJIaCTcpa

posraimryBaHHs manku. Bunumemo 11 6aiitu: 00 00 00 06 = 6.
3HAUYUTh, TUPEKTOPIisl 3HAXOJIUTHCS B IIOCTOMY KJ1acTepi.

[Tepexoqumo 'y BwmicT gupektopii «111».
BUKOHAEMO po3paxyHok 3a popmyior: FOLDER = ROOT + (N-2),
ne N — HOMep KjacTepa BMICTY Mamkd. Y pe3yJIbTaTi OTPUMAEMO:
FOLDER = 34816 + 4*32 = 34944 cexrop (puc. 1.66).

s mporo
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EI Goto Sector

Sector: 34944| | (0 - 60 604 415)
ar

Cluster:

Use Ox prefix for hexadecimal walues

oK Cancel
Puc. 1.66. [1epexin B cexTop BMicTy aupektopii 111
VY 3ammcy npo daiin 222.txt 3Haxogumo «high word» 1 «low

word» Oaiitu 1 Bummcyemo ix: 00 00 07 00 (puc. 1.67). Ilicns
nepectanoBku otpumaemo: 00 00 00 0716 = 7 knacrep.

i

32 3f 32 20 20 20 20 20| (54 58 54||20|[10|[2E|[2B 79] P22 frxT

93 4cl||93 4c|/o0 00/[aD 79 93 4c|[07 00|[03 00 00 00| |.I.4..y.51.]..

>
Sector: 34 944 (0x3880) Offset: |17 891 521 (0x11100C1) |Read Only

Puc. 1.67. [lepexin B cexTop 3anucy npo dain 2.txt

3HaunTh, BMICT (aitmy 222.txt 3HaAXOAUTHCS 3a (HOPMYJIOIO:

FILE = ROOT + (N-2) = 34816 + 5 wmacrepa = 34816 + 5%32
cekTopoB = 34976 cektop (puc. 1.68).

7907712 3 33 33 00 00 00 00 00

£

o0 00 00 00 00 0O 00 00 | 332

Sector: 34 976 (0xB3BA0) Offset: |17 907 712 (Ox1114000) |Read Only
Puc. 1.68. Ilepexin B cektop 13 BMICTOM (ailiny 2.txt

JUis  BU3HAYeHHS 4acy Ta JaTd CTBOpPEHHS  (paiimy
BUKOPHUCTOBYIOTh HACTyMHI OaiiTu 3amucy npo ¢aim: vac — 14,15
Oaiitu, nata — 16,17 OaiiTw.

Posrnsnemo npukiiaa Ha puc. 1.69:
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=

31 20_20 20 20 20 20 20| [54 58 54|[20][10][32 fexd [ -

D oo/[20 51 sa ac|[o5 oo|[oc oo 00 o0 |.4.4..k..d. |--..
Puc. 1.69. 3anucu npo gaty i 4ac CTBOpeHHs (dailiry

Yac = 379116

9137,,=10010 001001 10111,
10010,=18 r;

001001,=9 xB;
10111,=23=23*2=46 c.

Jlata = 9A 4C

4C 9A16=100110 0100 11010,
100110,= 1980+38=2018 p;
0100,=4 m;
11010,=2+8+16 =26 #.

HekopekTHy poOOTy HakONmM4IyBaya 4acTO BU3MBAE TaK 3BaHUM
«OpyaHu O1T», KU € 0COOJIMBOIO MO3HAYKOI0 MPO HEOOXIIHICTh
Woro mepeBipkd Tichs MiakiaroudeHHs. Skmo "Opyanuit OiT "
HasiBHUM, TO CUCTEMA BUA€E TIOBIJOMIICHHS, HaBe[eHe Ha puc. 1.70.
[IprunHOIO € HEe3aKiHYEeH] 3MIHU Yepe3 BUMKHEHHSI KOMIT'IOTepa 10
NOBHOI 1X TMepemayi Ha HakKomuyyBad abo0 uepe3 BHUSBIECHI
MOIIKO)KEHHS HAaKOMM4yBaya.

&g@ KOTWTE BLINONHWTL NPOBEPKY W MCMpaBAeHWe OWKMBOoK Ha "CbeMHBIN
anck (F)"7?

Ha 3Tom ycTpoicTee WAKM GUCKE MOTYT CYLLECTECEATE NPOGAEMBl C HEKOTOPEIMM
dainamn, 3To MOKET CNYUNTECA, ECAN JUCK WKW YCTROACTES BBLAW W3BNEYEHEI 40 TOTD,
Kak Bce halnbl BeLKM YCNEWHO 3aNHWCaHbI

= [NpoBepWTb W MCMPaBUTL OLWKMBKKW (PEKOMEHAYETCA)

3To NpefoTEPALLAET BOSHMKHOBEHUE HOBRIX NpoGAEM NpY KoNWpoBaHUK dalinos
Ha 3To YCTPOACTED MK ANCK.

& MpoaomxuTs Oe3z cKaHWPOBaHWA

PI/IC 1.70. TTomunka «OpyiHH O1T» Ha 3HOMHOMY HaKOHI/ququ 3
FAT32

77



Bupimuru 1o npo6ieMy MOHa IBOMa CIIOCOOAMHU:

1. 3amycTuTH TIEepeBipKy HAKOMU4YyBaya Ha CIPABHICTh Yepes
BIKHO, IO 3’SBWJIOCh ab0 dYepe3 KOMaHIHUU PSIOK 1 KOMaHIy
chkdsk / f. Ilicns 3akinueHHs mepeBipku "Opyauuit OiT " Mae
aBTOMATUYHO OOHYJISATHUCS, MPOTE TaK BiAOYBA€TbCA HE 3aBXKIU.
Kpim Toro, mpu BenmkomMy 00’emi Hakonmn4yyBada mepeBipka Oyne
3I1MCHIOBATUCS JTOCUTH JOBIUH Yac.

2. 'apa"nTOoBaHO 1 IMIBUJIKO OYHUCTUTH «OpyIHUN OIT» MOXKHA
yepe3 MICTHAAUATKOBUM pemakTtop. Bin 3Haxomuthess B PBR 3a
3MmileHHsIM 6516 (4119) BIO TOYaTKy CEKTOpa 1 € OJHUM 3

3ape3epBoBaHUX (aiaoBoro cuctemoro (puc. 1.71).

B My Computer X

E Save € &) 0P Fina %Navlgale . ) Go to Offset »Gum Sector
[ view « |[A] ascn | [U] unicode

offset 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ASCII Unicode
0000000000 | EB 58 90 4D 53 44 4F 53 35 2E 30 00 02 08 7E 01 | AXBMSDOS5.0...~. | «ou-- 0.%
0000000016 02 00 00 00 0O F8B 00 00 3F 00 FF 00 00 00 00 00  ..... F e ..
0000000032 00 20 3D 00 41 OF 00 00 00 00 00 00 02 00 00 00 T SR
0000000048 | 0100 06 00 00 00 00 00 00 00 00 00 00 00 00 00 | «cueeuuaeeanannn .
0000000064 ED 2% DC 24 OF 1lE 4E 4F 20 4E 41 4D 45 20 20 | B.)bS..NO NAME -
0000000080 20 ™ 46 41 54 33 32 20 20 20 33 c9% 8E D1 BC F4 FAT32 3ARCid -
0000000096 7B BE C1 BE D9 BD 00 7C BB 4E 02 8A 56 40 B4 41 {EGENS. |€N.BVETA .
0000000112 BE &2z 55 CD 13 72 10 81 FE 55 BA 75 0& F6 Cl 01 »EUH.r.TaUfu.uB. | «c..... 1
oocoo000128 74 05 FE 46 02 EB 2D 8A 56 40 B4 0B cD 13 73 05 t.pF.n1-BVEr.H.=2. | ........
0000000144 B9 FF FF B F1 66 OF B6 C6 40 66 OF B6 D1 80 E2Z  MWasbof.TEEE.ICBE | «ovvo.--
0000000160 3F F7 E2 86 CcD CcO ED 06 41 €6 OF B7 CS 66 F7 E1 ZustHAu.Af. -Hfub | .......
0000000176 66 B9 46 FB 83 TE 16 00 75 38 83 TE 22 00 77 32 fuFmt~. .uBf~*.w2 | ...... w
0000000192 @ 66 BB 46 1C 66 83 CO OC BB 00 80 BY 01 00 ES 2B  £<F.fAR.».BM..u+ | ....®...
0000000208 00 ES 2C 03 n0 F2 7D B4 7D 8B FO AC 84 c0O 74 17 .M, . BlTl<p-.BE. [
ooco0000224 3c FF 74 05 B4 OE BB 07 00 ¢ 10 EB EE A0 FB 7D  <gt.r.®»..H.mo B} | «cennnn.
0000000240  EB E5 A0 F9 7D EB E0 98 CD 16 CD 19 66 60 80 7E  se m}ma.H.H.£ B~ | coveon--
0000000256 02 00 OF 84 20 00 66 &a 00 €6 50 06 53 66 &8 10 o~ -E£j.£P.Sfh. .
0000000272 = 00 01 D0 B4 42 8A 56 40 BB F4 CD 13 66 58 66 58  ...TBEVE<dH.EXEX | A.
0000000288 66 58 ©6 58 EB 33 66 3B 46 FB 72 03 F2 EB 22 66 fXfXn3f;Fmr.mn*f .
0000000304 32 D2 66 OF B7 4E 18 &6 F7 F1 FE C2 82 CR 66 8B 23Tf. N.fucoBRKf<« | ........
0000000320 DO 66 C1 EA 10 F7 76 1A B6 D6 8A 56 40 8A ES CO  PEEx.uv.tIBVEBMA | «.wv-.--
0000000336 E4 06 OR CC BB 01 02 CD 13 66 61 OF 82 75 FF 81  n..M&..H.fa.,ual NE .....
0000000352 C2 00 02 €6 40 45 75 954 C3 42 4F 4F 54 4D 47 52 T..f@Iu”TBOOTMGR |&A.......
0000000368 | 20 20 20 20 00 00 00 00 00 00 00 00 00 00 00 00 | auueueeeenn. P
0000000384 00 00 00 0O 0O 00 00 00 00 00 00 00 00 00 00 00 | ceeueeinnnannnne [ eeaeanan
0000000400 00 00 00 00 0O 0O 00 00 00 00 00 00 00 00 00 00 | seeuecinnnnnnnne [ eeaeanan

Sector: 00x0)  Offset:

65 [0x41)

Puc. 1.71. BusiBnenns «6pyanoro 6ita» Ha HakonnuyBaui 3 FAT32

Jlyist Toro, MO0 BUMPABUTH II0 TTOMIUIKY HEOOX1THO TIEPEUTH B
pexxum Read/Write 1 oOHyuTH 11€# OIT sk MOka3aHo Ha puc. 1.72.
[Ticast 30epexeHHs] BCiX 3MIH HAKOMUYyBad BIAHOBUTH KOPEKTHY

poboTy.
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JUig Toro, mo0 BHEBHUTHUCS Y BIJICYTHOCTI «OpyaHOro OiTay
BUKIIMKAIOTh CUCTeMHY yTwiity fsutil B komMangHOMYy psaKy i
BUKOHYIOTh 3aIIUT NTOKa3aHUi Ha puc. 1.73.

1.6.2. 3aBaaHHs 10 CAMOCTIITHOI0 BUKOHAHHS

1. CrBoputu 3aBaHTaxyBaibHy ¢uemKky 3 (HailIoBoIO
cuctemoro FAT32.

2. Ilepeiitu B Partition Table 1 3miHUTH 1AeHTU]IKATOP
(aitsioBoi cuctemMu. 3pOOUTH BUCHOBOK IICIIS 30€pEKEHHS 1.

3. CTBOpUTH B KOPEHEBOMY KaTajio3l mamku 1 (ailii B HUX.
®daiinu He MOBUHHI OyTH MOpoxkHIMHU !!!

4. 3HaliTH CEKTOpa, B SIKMX PO3TalllOBaHI BCl CTBOPEHI MaIKH 1
(haityiy, MpoLTIOCTPYBABIIM CBO1 Al CKPIHIIIOTAMH.

5. Bu3HauuTH 1aTy 1 4ac CTBOpEHHA (haiIiB.

W) My computer X | |E

E Sue
W w7

@VIEW w ||A| AscH | |U| Unicode

S0P Fina %Nawgare } Go to Offset @ Go to Sector
-

offset 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ASCIT Unicode
0000000000 EB 58 390 4D 53 44 4F 53 35 2E 30 00 02 08 7E 01 | mXBMSDCS5.0. ..~ | auuns 0.% F
0000000016 0z 00 00 00 00 F8 00 00 3F 00 FF 00 00 00 00 00 | ..... TS5 Sty | (e 2¥..
Q000000032 00 20 3D 00 41 OF 00 00 00 00 00 00 02 00 00 00 | . = Beuucnnrnnnn S 2 e A E AT

0000000048 01 08 06 00 00 00 00 00 00 00 00 00 00 00 00 00 | ..cecunnnnannnnn
0000000064 ao 29 DC 24 OF 1E 4E 4F 20 4E 41 4D 45 20 20 | B.)bS..NO NAME
0000000080 20 20 46 41 54 33 32 20 20 20 33 C9 8E D1 BC F4 FAT32 3WECi b
0000000056 7B 8E Cl BE D% BD 00 7C 88 4E 02 8A 56 40 B4 41 | {REROS. |EN.LVELr2
0000000112 BB A2 55 CD 13 72 10 81 FB 55 B2 75 OR F6 Cl 01 | »EUH.r.TuUEu.uE.
0000000128 74 05 FE 46 02 EB 2D B8A 56 40 B4 08 CcD 13 73 05 | t.pF.x-BVEr.H.s.
0000000144 B9 FF FF BA F1 66 OF B6 Ce 40 66 OF B6 D1 80 E2 | Razhcef.IX@f.4CEs
0000000160 3F F7 E2 86 CD C0O ED 06 41 66 OF B7 C9 €6 F7 El | ?ustHRu.Af. ‘HAfub
0000000176 66 89 46 FB B3 TE 16 00 75 38 83 TE 22 00 77 32 | faFmf~..ulf~* w2
0000000132 66 8B 46 1C 66 83 CO0 0OC BB 00 80 B9 01 00 EB 2B | £f<F.fA.».Bl. .1t
0000000208 00 ES 2C 03 a0 FA 7D B4 7D 8B FO AC 84 CcO0 74 17 | .%,. BITp,AE. | ;...n..

Q000000224 3Cc FF 74 09 B4 OE BB 07 00 CD 10 EB EE 20 FB 7D | <at.r.®»..H.7m0o H} | «.nuunns

0000000240 EB E5 A0 F9 7D EB EO 98 CD 16 CD 19 €6 60 80 7E | zne mlma.H.H.£ "B~ | ........

Qoo0o00256 02 00 OF B84 20 00 66 6A 00 66 50 06 53 66 68 10 | ..., .£j.fP.Sfh. | .. ...

0000000272 00 01 00 B4 42 BA 56 40 BB F4 CD 13 66 5B 66 5B | ...rBBVB«dH.fXFX |A.......

0000000288 66 58 66 58 EB 332 66 3B 46 F8 72 03 F9 EB 2A 66 | £XfXn3f;Fur.mgn*f | ........

0000000304 33 D2 66 OF B7 4E 18 66 F7 F1 FE C2 84 CA 66 BB | 3Tf. 'N.fucowBEKf¢ | ........

Q000000320 D0 66 Cl EA 10 F7 76 1A B6 D& BA 56 40 8A EB CO | PEfBX.uv.tIBVEDBMA | cvcvanan

0000000336 E4 06 OA CC B8& 01 02 CD 13 66 61 OF 82 75 FF 81 | m..-M&8..H.fa.,ual | g.....

0000000352 C3 00 02 &6 40 4% 75 94 C3 42 4F 4F 54 4D 47 52 | I'. .f@Iu"TBCOTMGR | A...uu.n

0000000368 20 20 20 20 00 00 00 00 00 00 00 00 00 00 00 00 |  ....eeainnnn b P e

0000000384 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | vveevvccnnnsnnnn | sonnnnan

0000000400 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | ..cececenernnne | eennanan 5

Sector: 0 [0x0) Offset: 65 (0x41)
Puc. 1.72. BunpaBnenns «OpyaHoro 0iTa» Ha HAKOMU4YyBadl 3

FAT32
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Bl ApmuHuctpatop: CAWindowshsystem32\cmd.exe |5@|£—hj

Microzoft Windows [Uerszion 6.1.7600]
(c> Kopnopauuwa Maukpocoor,. 2009. Bce npaBa 3auMueHwb.

C: \U..relg\ﬂﬂfl"ﬂ"CTDﬂ.TDD}fautll clnty gquery G:
Tom — G: He aABaAAeTcCH rpﬂ3HH"

C:sUsers~AQMUHHUCTpATOP >

Puc. 1.73. [lepeBipka HassBHOCTI «OpyIHOTO OiTa» Ha
HakonnuyBaui 3 FAT32

6. Y mpomeci TOMyKy BHUOMCAaTH OCHOBHI JaHi, IO
30epiratotbes B PBR y Bumi Tabmmii.

7. 3MoaenoBaTH MOMUJIKY «OpyIaHHI 0iT» a00 BUKOpPUCTATH
HassBHUI HAKOMTUYYBa4 3 TAKOKO TTOMHJIKOIO.

8. BumnpaBuTu MOMUIIKY «OpyaHUN OalT» Ha HAKONMMYyBayl 1
BUKOHATH TEPEBIpKYy 3a JIOMOMOTOK CHCTEMHOI  YTHIIITH,
M1TBEPAUBIIH /111 BIAMOBIIHUMHU CKPIHIIIOTAMH.

1.6.3. 3anuTaHHs AJIA caMOIlePeBipKU

1. Ha3BiTh B MOpSAAKY CiiAyBaHHS JIOT14HI oOjacti (aitnoBoi
cucremu FAT32.

2. [opiBHsiiTe MK cOo0OI0 JIOTIYHI 001acTi (HalIOBUX CUCTEM
FAT16 1 FAT32.

3. HaBenite 1 mosicHITH (GopMyiy, 3a SIKOIO BH3HAYAE€THCA
HOMEp CEKTOpa TOYaTKy 3amucy mpo OUpPEKTOpito abo aiin.
HoplBH;{HTe 13 (aitmoBoto  cuctemoro  FATI16. TlosicHiTh
B1IMiHHOCTI.

4. Hagenitey imentudikatop mias daioBoi cuctemu FAT32.
[TosicHITB, 1110 BiAOYBA€ETHCS MPU HOTO BUMAIKOBIM 3MiHi.

5. @aiin Ha noriunomy aucky FAT32 3aiimae oauH KiacTep.
Axuit kox (B hex) Oyne B aeckpunrtopi 1poro kiacrepa B FAT-
TabIuIL?

6. IlosicHIT, Ha MpUKIAAl SK BU3HAYAETHCS JlaTa CTBOPEHHS
daiiny.

7. TlosicHIT, Ha TMPUKJIAAl SIK BU3HAYAETHCS 4Yac CTBOPEHHS

daiiny.
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Tema 1.7. ObuucnenHs i nepesipka KOHMPOJIbHOL CyMuU

Meta: HaBuntrcs o0UMCIIOBaTH KOHTPOJIBHY CyMmy (aiiiiB 3
BUKOPHUCTAHHSAM PI3HUX aJITOPUTMIB.

1.7.1. Teopern4Hi BitomocTi

Kontponbaa cyma (CRC) — ne meroa mepeBipKH IUTICHOCTI
npuiHATOI 1H(QOpMaIlii HAa CTOPOHI HpHiiMaya TpH Mepenadi Io
KaHajiaM 3B'sI3KY.

Hanpukinazn, onHa 3 TpoCTUX MEPEBIPOK — BUKOPUCTAHHS OiTa
napHOCTi. BUKOHY€EThCS 0OUMCICHHS CyMH BCiX O1TIB MOB1AOMIICHHS
JUIS Tiepefadi, 1 SKII0 CyMa BUSBISIETBCS IMApHOI, TO B KIHI
noBigomiieHHs nogaerbes 0, skmo Hi — 1o 1. [Ipu mpuitomi Takox
MiPaxoBY€eTbCS CyMa KOJIB TOBIJOMJIEHb, 1 TOPIBHIOETHCS 3
OPUMHATUM O1TOM MapHOCTI. SIKIIO BiH BIAPI3HAETHCS, 3HAUUTD, MIPU
nepenavyl BUHUKIM TOMUJIKY, 1 iH(opmais Oyna BUKpuBieHa. Tak
camMO KOHTPOJIbHI CYMH MOXYTh OYTH BHUKOPHCTaH1 JJi IIBUIKOTO
MOPIBHSIHHA IBOX HAOOPIB JaHUX Ha HEEKBIBAJICHTHICTh: 3 BEJIMKOIO
WMOBIpHICTIO pPi3HI Ha0OpU JaHUX MATUMYyTh HEaJCKBaTHI
KOHTpOJIbHI cymu. Lle Moxke OyTH BUKOpHCTaHE, HAPUKIAM, AJIs
BUSBJICHHS KOMIT'IOTEpHUX BipyciB. He3Bakaiounm Ha CBOIO Ha3By,
KOHTPOJbHA CyMa HE OOOB'SI3KOBO PO3PAXOBYETHCS ILISIXOM
JI0J1aBaHHS.

Ane Takuil croci0 BHU3HAYEHHS HASBHOCTI TOMMIIOK JIyXKe
HEIH(POPMATUBHUM 1 TIPAIOE HE 3aBXIU, OCKIJIbKH MPU PO3OUTTI
JEKUTBKOX MOBIIOMJICHB OIT TAPHOCTI CYMH MOK€ HE 3MIHIOBATHUCH.
Tomy icHye 6e31114 OUTBII CKJIAJHUX MEPEBIPOK.

ITo cyti, CRC — 11e He cyma, a pe3yJbTaT PO3MOJALTY JESIKOTO
oOcsary  iHdopmanii  (iHQopmamiifHOrO  MOBIAOMJICHHS)  Ha
KOHCTaHTH, a TOYHIIIE — 3aJIMIIOK BiJl PO3IMOALTY MOBIAOMIICHHS Ha
koHcTaHTH. TuMm He MeHme, CRC icTOpUYHO TakoX HA3WBAIOTh
«KOHTPOJIbHA CYyMay.

V 3nauends CRC BHOCUTH BKJIaJl KOXKHUI OIT ITOBIIOMIIEHHS.
Tox, siKIo xo4a 6 oauH OIT BUX1JHOI'O IMOBIJOMIIEHHS 3MIHIOE€THCS
opu mnepenayi, KOHTPOJbHA CyMa TEX 3MIHIOETHCS, IPUUYOMY
icrotHo. lle BenukuWil TIIOC Takoi NEPEBIPKH, OCKUIBKA BOHA
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J03BOJIIE ~ OJHO3HAYHO  BHU3HAYHMTH, CIOTBOPEHO  BUXIiJIHE
MOBIAOMJICHHS TIPH MepeAayl UM Hi.

BuxigHuM moBitoMiIeHHSIM € Oe3nepepBHA MOCTIIOBHICTh OITIB
HeoOMexeHoi noBxkuHH. KoHCTaHTa, Ha sIKy MOTPIOHO PO3AUIUTH
BUXIJTHE TIOBIJIOMJICHHS, € JESKHUM YHCIOM TaKOX Oyab-sKO1
TOBXHWHH, ajieé 3BUYAHO BUKOPUCTOBYIOTHCS OaiTh, ajpke pobdora
BUKOHY€ETbHCA 3 OaliTamMu, a He 3 OiTaMHu.

KoHcTaHTa—AIIBHUK  3alUCYIOThCS Yy  BUTIISAAI  TIOJIiHOMA
(MHOTOYNEHA) B TakoMy BHAi: x° + x? + x' + x°. Tyt crynine uncna
«X» O3Hava€ IMO3MII0 OITa-OAUHUII B KUIBKOCTI, IMOYHMHAIOYU 3
HyJIs, a CTapIIMid po3psa BKasye Ha CTYIIHb IOJIHOMA i
BIIKUJIAETHCS MPU 1HTEpIpeTalli yncia. 3arndcaHuil paHilie HoMep
— e He mo 1Hme gk 00000111 B aBiiiKOBINA cUCTEM1 YHCIICHHS, 200
7 B TECATKOBIH.

Ocs e npukian: x'° + x° + x? + x° = (1) 1000000000000101
= 0x8005 = 32773.

3a3Buyaii BUKOPHUCTOBYIOTh CTAHIAPTHI MHOTOWICHH ISt
pizaux tuniB CRC. Hampuknan, neski 3 HIX MaroTh BU/;

Anroputm CRC YTBOPIOBaJIbHUI MHOTOYJIEH
CRC-16 0x8005

CRC-16—CCITT 0x1021

CRC-16-DNP 0x3D65

CRC-32-IEEE 802.3 0x04C11DB7

CRC32C Ox1EDC6F41

CRC-32K 0x741B8CD7

Icnye 6azoBuit MeTO — JIUJICHHS MOB1JIOMJICHHS HA TOJIIHOM «B
700» 1 #oro wmoaudikaiis 3 METOKW 3MEHIICHHS KUIbKOCTI
00YHCIIeHb 1, BIAMOBIIHO, TPUCKOpeHHs po3paxyHky CRC.

3HaueHHS KOHTPOJIBHOT CYMH JIOJIA€THCS B KiHEIIh OJI0Ka TaHUX
0e3nocepeIHbO Tepes MOYaTKOM mepenadi abo 3amucy JaHuX Ha
HOCI 1H(opMmamii. VY pe3yiapTaTi BOHA TMEPEBIPAETHCS A
MiITBEPIKCHHS IIUTICHOCTI JAaHUX.

[TonynapHiCTh  BUKOPWUCTAHHS  KOHTPOJBHHUX CyM  JUJISt
NEePeBIpKU LITICHOCTI JaHuX OOyMOBJIIEHA THUM, IO MOAIOHa
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nepeBipka MPOCTO PeaAN3yeTbCSd B ABIMKOBOMY HUGPOBOMY
oOJaiHaHHI, JIETKO aHAMI3y€eThCs 1 100pe MAXOAUTD JJIsl BUSBICHHS
CHUTPHUX TOMMJIOK, BUKJIMKAHUX HASBHICTIO IIyMy B KaHalax
nepenayi 1aHux.

Kpunrtorpadgiuna  ¢ynkuis MDS5  Bxke  Mmaibxke  He
BUKOPUCTOBYETHCS JJII BU3HAYEHHS KOHTPOJIBHUX CyM, OCKUIBKH
BUSIBUJIOCS, IO ISl He1 MOKHA MIBHJIKO CTBOPHUTH 3a JTOTIOMOTOIO
CydacHHUX KOMM'IOTEpIiB JiBa PI3HUX (Dailik, 0 MarTh pI3HY
TOBXHHY B OailTax, aje OJHAKOBI BEJIMYMHU KOHTPOJIBHUX CYM,
MiJpaxoBaHUX 3a JJOMOMOTO0 airoputMy MDS.

BukopucranHs TepMiHa «cyMa» TMOB'si3aHa 3 TUM, IO Ha
noyatok  1MpoBoro  3B'I3Ky Npu  OaWTOBUX  Mepeaaydax
iHopMmariiinumu O0yiau 7 61T, a BOCBMUN — KOHTPOJIBHUM.

[uxmiuauii  Buuepnuuidt  koj (3okpema, CRCS, CRCI6,
CRC32) 3actocoByeThCsl AJisl MEPEBIPKU LIJIOCTI Mepenadl JaHHX.
[Iporpamu-apxiBu BkItouaoTh CRC BUXiTHUX HaHUX Y CTBOPECHOMY
apxiBi, mOO OJepKyBad MII TIEPEKOHATHCS B MPaBUILHOCTI
OTpMMaHMX JaHUX. Taka KOHTPOJIbHA CyMa MpOCTa y peajizarii Ta
3a0e3nevyye HU3bKY BIPOT1AHICTh BHHUKHEHHSI KOJIi31M.

MD5 Ta 1H1I KpunTorpadiusi Xem-QyHKI1
BUKOPHUCTOBYIOTHCS, HAIIPUKJIIAJ, ISl TIATBEPKEHHS ITICHOCTI Ta
ABTEHTUYHOCTI JIaHUX.

BukoHatn  NOpPiBHSIHHA  O00YMCJIOBAHOI  BEJIMYHHHU
KOHTPOJIbHOI CyMH 3 OpHriHasoMm. [[ns mporpamMHOro mpojayKTy
MOPIBHANTE KOHTPOJIBHY CyMy, 3a3HAaUeHy Ha CalTi BUpOOHUKA (pUC
1.74) 3 po3paxyHKOBOIO MICJIsl 3aBAHTAKEHHSI.
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se480225042c3c5862343c24fFe3cdb1d

Puc. 1.74. Ilpuknan opuriHaabHOI KOHTPOJIBHOI CyMH IS
IIPOTPAMHOTO IPOIYKTY

JlizHaTucs xeni-cymy (aiimy Mo>KHA 4epe3 KOMaHHY CTPOKY.

Jlns uporo BukopuctoByeThesi yTuiita CertUtil B koMIIIeKTi
Windows. KomaHa Mae HaCTYTHUN CHHTAKCHC:

certutil —hashfile c:file

ne, c: file - nmusix mo daiiny.

3a 3aMOBYAHHSIM yTHJIITa OOYHCIIOE XEII-CyMy 3a JIOTIOMOTOIO
anroputmy SHAT (puc. 1.75). Tak camo noctynmai MD5 MD4 MD?2
SHAS512 SHA384 SHA256 SHA1 (puc. 1.76). Hanpuknan, certutil-
hashfile c: ¢aiia MDS.

BN Agmunucrparop: CA\Windows\system32\cemd.exe

Microsoft Windows [Version 6.1.76001]
(c> Kopnopauwsa Masukpocoor, 200%9. Bce npaea 3auMuUeHb.

C:sUsers~ApmuHucTparop*certutil —hashfile d:RAZDEL4.doc
THAL xew o¢aWaa d:RAZDEL4.doc:

41 25 55 fa ac 6c Pc 1c 3b 27 21 1a f4 19 af 20 e3 ea ce
CertlUtil: —hashfile - koMaHpa YCNEWHO BHNOAHEHA .

C:xUsers~AQMMHMCTpATOp >

A

Puc. 1.75. O0uncneHHst KOHTPOJbHOI cyMHu (aiiiy 3a aropuTMOM
SHA1
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Bl Agmunnctpatop: C\Windowshsystem32\cmd.exe |£‘E‘£_hj

C:sUserssAnmuuucTpartop *certutil —hashfile d:RAZDEL4.doc MD5S
MDS xew ¢asiaa d:RAZDEL4.doc:

(34 88 cc ed 55 e fc 24 ?d 37 b5 de a? 4c a? 66

CertUtil: —hashfile — kxoMaHna YCNEWHO EHNOAHEHA.

C:sUsers\AoMUHHCTpPATOpP >

4

LPI/IC. 1.76. OGuucneHHs: KOHTPOIBHOI CyMU (haiiiTy 3a aNTOPUTMOM
MDS5

BuBenenns BimiMiHHOCTEH y 3MICTI (DaiiIiB.

Axmo B gaHux ¢aiyiax € BIAMIHHOCTI, TO KOHTPOJIbHA Cyma
MOKa)XXe TUIbKM HASBHICTh TAaKWX, aje 0e3 BKa3IBKM KOHKPETHUX
HeBianoBigHocted. Komanga FC (File Compare) no3Bossie
NOPIBHIOBATH BMICT JABOX (hailyliB, IIyKalOUd MDK HHUMHU
HecyMicHocTi. Jlomyctumo, € nBa daiinu filel.docx ta file2.docx, 1
HEOOX1THO X MOPIBHSTH.

Buxonaiite B koHcomi HacTtynHy komanmy: fc / U "D:
filel.docx" "D: file2.docx".

Y nmaHoMy MNpuKIaal MU TMOPIBHSUIM JIBa TMPOCTI TEKCTOBUX
NOKyMEHTa. IHTeprperatop  KOMaHAHOrO  psAJKa  3HAWIIOB
HEBIJMOBIIHICTb B OJHOMY 3 p€UYEHb 1 BKa3aB KOHKPETHE MICIE

(puc. 1.77).
Komanga fc Takox 103Bossie mopiBHIOBATH OiHapH1 (aiiim,
Gbaitnu B KOJIUPOBIII IOHIKO/I, BU3HAYUTU KUIBKICTD

HEBAMOBITHOCTEH Ta 1H. SKIIO MOpiBHSHI (Qalau BHUSABIATHCS
IIEHTUYHUMH, TpU BHKOHAaHHI KoMaHau fc Oylae BuUBeEIECHO
BI/IITOB1IHE MTOB1IOMJIEHHS.

= C\Windows\system32\cmd.exe - olEN

1.txt" "D:\File?
MW D:\FILE2

Puc. 1.77. Pe3ynbpTaT BUKOHAHHS KOMaHH fc
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Jns xomaHnu TOpIBHSAHHS (ainiB fc MOXIUBI HacTymHi
KJTFO1:

FC[/A][/C][/L][/LBn][/N][/T][/ W] [/ nnnn] [muck]l:]
[musix 1] im's datinal [auck?2:] [musx 2] im's daiina2

FC / B [muckl:] [mytel] iMm's_ daitmal [muck2:] [myTh2]
iM's_aitna2

/ A BUBOAWTH TUIBKU TIEPIIUN Ta OCTAHHIN PSJIOK JIJIST KOXKHOT
IPYIH PI3HUILIL.

/ B TlopiBHsIHHS OBIMKOBHX (haitiiB.

/ C IrHOpYBaHHsI PETiCTPy CUMBOJIIB.

/ L IlopiBasinHs ¢aiiniB y dopmati ASCII.

/ LBn MakcumMaiibHe YHCII0 BIAMIHHOCTEHN JUIS 3a1aHOrO YKCIia
CTpOK.

/ N BuBeneHHS HOMEpIB CTPOK NpU MOPIBHSIHHI TEKCTOBUX
¢aiinis ASCII.

/T CumBonu TaOynslli HE 3aMIHIOIOTHCS EKBIBAJIEHTHUM
YHCIIOM MPOOLTIB.

/W Ilpu mnopiBHSHHI mpoOUTIB 1 CHUMBOJIB TaOymsmii
ITHOPYIOTBCHA.

/ nnnn YwuCIO MOCTITOBHUX PANKIB, IO 301iraroTbes, sKi
MOBUHHI OYTH IMICJISI TPYIH HE CITIBNAAI0UHX.

Kpim mopiBHsHHA (aiijiiB TaKOK BUKOHYETHCS TOPIBHSIHHS
nuckiB  3a  gomomororo komauau DISKCOMP. Komanna
DISKCOMP 3acTocoByeThCsi JJisl IOPIBHSIHHS JUCKIB, HANPUKIIA,
korii Ta opurinany. DISKCOMP apromaTuyHO BU3HAYA€ KiJIbKICTh
CTPOK 1 CEKTOPIB, IO MiJJISTal0Th NOPIBHAHHIO, 32 MEPIIUM IMEHEM
JIMCKa B KOMaHAHOMY psinky. KomaHnma Mae HaCTymHUN CHHTAKCHUC:

DISKCOMP im'st nuckal im'st nucka? [/ kimrodi]
Hampuknan, A> DISKCOMP A: B: nopiBaroe opurinai (A :) 3
kormiero (B ).

[Ipu BiJICyTHOCTI Ha KOMIT FOTEP1 MporpamM-apxiBaTOpiB MOKHA
CTBOPUTH CaMOPO3MAKOBYBAaJIbHUI apXiB 3 PO3IMIMPEHHSIM exe. B
KOMaHIHOMY PSAKY BBOIATH KOMaHAy lexpress, sika 3aImyckae
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MaiicTep cTBOpeHHs apxiBy (puc. 1.78). Jlami 3riiHO 3 NPUBEACHOIO
HIKYE THCTPYKITIETO.

| IExpress Wizard @
Helcome to IExpress 2.0

This wizard will help you create a sef-extracting /
seffinstaling package.

Firet, you need to create a Self Extraction Directive (SED)
file to store information about your package. K you have
already done this, select Open existing one; atherwise,
select Create New Self Bxtraction Directive file.

* Create new Seff Extraction Directive file.

(" Open existing Seff Extraction Directive file:

T

| Danee = | Crmaena |

Puc. 1.78. MaiicTep cCTBOpEHHS apXiBY

1. Ob6patu nyHKT «CTBOPUTH HOBY AMPEKTHBY» 1 HATHCHYTH
«Jlanee»>.

2. AxtuByBatu mnyHKT «Extract only files», nHatuchyTH
«/lanee», BBeCTH Ha3By apXiBy 1 HaTUCHYTHU «Jlamee»> mo Tux mip,
MOKHU Ha €KpaHl He 3'IBUTHCS BIKHO J0JaBaHHS (ailiiB.

3. 3a nmomomororo kHomkH «Jlomatu» BuOepiTh Gaiam, sKi
NoTpiIOHO 3aapXiByBaTH, 1 B OJJHOMY 3 HACTYMHHUX KPOKIB BKaXITh
Miciie 30epiraHHs apXiBy.

4. Binmitutu nyHKT «He 30epiratuy» 1 meperTH 10 CTBOPECHHS
apxiBy 3a JOMOMOTOIO IEKUTbKOX HAaTUCKaHb Ha «Jlami».

1.7.2. 3agaHHs 10 caMOCTIiiiHOI0 BUKOHAHHSA
1. 3HaiiaiTh B Mepexi 3 mporpaMHuX MPOJIYKTH 3 3a3HAYEHHSIM
OpUTIHAJIBHOI KOHTPOJBHOI CyMH. 3aBaHTaXTE MPOrpamMu 1
BUKOHAWUTE MepeBIpKy KOHTPOJIBHOT CyMH. [IpuBeniTh
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M1ITBEP/KEHHsI PIBHOCTI KOHTPOJIBHUX CYM 1 BKQXITh NMPUYMHH iX
MO>KJINBUX HEBIIMOBITHOCTEH.

2. CTBOpITh TEKCTOBUW JOKYMEHT 13 BUIBHUM BMICTOM.
Bukonaiite [ HBOTO pPO3PaXyHOK KOHTPOJBHOI CymMH 34
anroputMamu MD5 1 SHA1 B xomananomy psiaky. Biampasre
(aiinu 1o eNeKTPOHHIN MOIITI 1 BUKOHANWTE MEPEeBIPKY KOHTPOJIBHUX
CyM Ticisi oOTpuMaHHA. YW MOXHA BHKOPUCTATH OTPUMAHY
KOHTPOJIBHY CYMY SIK KpunrtorpadiuHy Xem-QyHkiio?

3. CrtBopith 2 TekcTOBI (aitnm 3 OJHAKOBUMH BMICTOM.
BueciTh 3MiHM B OJIMH 3 HHMX. BukoHaiiTe mopiBHsIHHS (aiiiiB 3a
J0TIOMOT 010 KomaH i fc.

4. CTBOpITh CAMOPO3MAaKOBYBAJILHUM apXiB 1 TIOMICTITh B HBOTO
poboui (aitnu 1adbopaTopHOi pOOOTH.

1.7.3. 3anuTa”Hs A5 caMoNepeBipKu

1. ¥V yomy mnonsirae mnepeBipKka Ha IUICHICTb NPUIHATOI
1H(pOopMallii 32 TOTOMOT0I0 KOHTPOJIBHOT CyMu?

2. Hagenits Bimomi Bam cnocobu oO4HMCIEHHSI KOHTPOJIBHOI
CYMH.

3. Kynu 1 xonu nonaeThcsi KOHTPOJIbHA Cyma MpHU MEepeBiplii
IIJIICHOCTI MPUUHATOT 1HPOpMAaIIii?

4. o take xem-pyHkiiga? 1o okpiM IITICHOCTI TaHUX BOHA
MOK€e TIATBEPIUTH?

5. SxuM 4YMHOM MOXKHA HE JIMIIE TEPEBIPUTH IUTICHICTD
iHpopmMmarlii, ame 1 BHU3HAYMTH BIAMIHHOCTI y JaHUX B pasi
BIJIMIHHOCTI KOHTPOJIBHUX CyM JBOX (paiiiB?

6. ns sxux BUMAAKIB 1 3a JOMOMOTOIO SKOTO 3aco0y
NEepeBIpATh LUTICHICTh JAHUX, MEPEJaHuX 3 OIHOrO >KOPCTKOTO
JMCKa Ha IHIIUN? Y YoMy MOJSTa€e IpoLec MOPIBHAHHS?

7. SIlxke po3mMpeHHS Ma€ TOTOBUM CaMOPO3NAKOBYBAJbHHUU
apxiB. IloscHiTe me. Skuii cranmapTHuUi 3acid JO3BOJIsIE HOTO
CTBOPHUTH?

8. BukoHaiiTe MOPIBHSIHHS PO3MIPYy CaMOPO3MaKOBYBAJILHOTO
apxiBy 3 pe3yjbTaTaMM apXxiBallli 3a ajJropuTMaMu rar 1 Zzip.
[Ipoananizyiite 1 MOSICHITH OTPUMAHUM pe3yJIbTaT.
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Tema 1.8.  Bunpasnennsi nomuiku «opyouuil 6imy» y pi3Hux
gatinosux cucmemax

Merta: HaBUTHCS BHU3HAYaTH MICLEIIOJIOKEHHS 1 BHUIIPABIISATH
«Opynuuii 01t» y daitnoBux cucremax FAT16, FAT32, NTFS.

1.8.1. TeopernuHni BitomocTi

[Tomunka B poOOTI 3MIHHOIO HAKOIMWYyBaya YacTO BUHHUKAE
yepe3 Tak 3BaHMM "OpynHuil OiT", sSIKMi € 0COOJMBOIO MO3HAYKOKO
PO HEOOXIAHICTh MEPEBIPKU HAKOMUYyBada MICIS IiIKIIOYCHHS.
Axmio "Opynuuii OiT" HaABHMM Ha HaKOMUYyBadi 3 OYyJIb-IKOIO
¢aiinoBoro cuctemoro, To OC BHIae MOBIIOMIICHHS, HaBEJEHE Ha
puc. 1.79. IlpuunHOO € HE3aKiHYE€HI 3MIHM Yepe3 BUMKHEHHS
KOMIT'FOTEpA 0 TIOBHOI TIepeaadi JaHNX Ha HaKOoMu4dyBad abo depe3
BUSIBJICHI TIOIIKOKEHHS HAKOMTMYyBayJa.

Bupimutu o npobnemy ans HakonuuyBaua 3 FAT16 moxHa
JIBOMa CIIOCO0aMHU:

1. 3anmycTuTH NEepeBipKy HAKOMU4YyBaya Ha CIPABHICTb Yepes
BIKHO, IO 3’SBWJIOCh ab0 dYepe3 KOMaHIHUN PSIOK 1 KOMaHIy
chkdsk / f. Ilicna 3akiHueHHs mnepeBipku "Opyauuii OIT" Mae
ABTOMATUYHO OOHYJISATHCS, MPOTE TaK BiAOYBA€TbCA HE 3aBXK[IU.
Kpim Toro, mpu Benukomy 00’eMi HakolUuyBauda MepeBipka Oyje
3I1MCHIOBATUCS JTOCUTH JOBIUH Yac.

2. N'apa"nTOoBaHO 1 MIBHUJIKO OYHUCTUTH «OpyIHUN OIT» MOKHA
yepe3 IMIICTHAAISMTKOBUN penaktop. Bin 3Haxomuthcss B PBR
AKTUBHOTO PO3ALTY 3a 3MilleHHsIM 37,9 BiJ MOYATKy CEKTOpa 1 €
OJITHUM 3 3ape3epBoBaHuX (ainoBoio cuctemoro (puc. 1.80).
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k@ XOTWTE BLINOJHUTL NPOBEPKY M NCNpaBaeHne OWKMBOK Ha "CbeMHbIiA
awnck (F)"7?

Ha 3Tom ycTpoicTee WK JUCKE MOTYT CYLLIECTBOBATE NPOGAEMEl C HEKOTOPBIMK
hafinamMu. 3To MOMKET CNYYUTECA, ECAWM AWCK WAK YCTpoAcTE: BbINM M3BAEYEHBI 40 TOrD,
KaK BECE hainbl BBLAKW YCNELLHO 3aNMCaHkbI.

< [MpoBepuTs M MCNPaBUTL OWMDKK (PEKOMEHAYETCA)
3T0 NpPEACTEPALLZET BOSHWKHOBEHWE HOBLIX NPoGAEM NpW KoNMPoBaHWK $ainos
Ha 3TO }"CTFIIZIIFICTECI WK QHCE,

2 [MpogomxnTs Bes cKaHMpoBaHWUA

PI/I. 1.79. Tlomunka «OpyaHuii 61T» Ha 3HOMHOMY HaKOHI/quBai 3
FATI16

!i My Computer X PhysicalDrivel - Removable Di: X

E Save l@i Back g Forward
e

T view - |[a] asar | [U] unicode

Offset 00 01 02 03 D4 05 06 07 08 0% 10 11 12 13 14 15
00001048512 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00001048528 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00001048544 | 00 00 00 00 00 00 00 DO 00 00 00 OO 0O 0O 00 00
00001048560 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00001048576 | [EB 3C 90/[4D 53 57 49 4E 34 2E 31/[00 02 20 10 00
000010485%2 | [02 00 02 00 FA 00 3F 00 FF 00 00 08 00 00
00001048608 | |00 40 1F 00 29/[FF 7B c9 B9|[20 20 20 20 20
00001048624 | [20 20 20 20 20 2 54 31 36 20 20 20|33 co
00001048640 | [8E D1 BC FO 78 8bree %3700 20 8E CO FC BD 00 7C| | BCIp(EIE. BA:S. |
00001048656 | (38 4E 24 7D 24 8B cl S5 E8 3C 01 72 1c 83 EB 3A | BN$}S<BF=wm<.r.fu:
00001048672 | |66 A1 1C 7C 26 66 3B 07 26 8A 57 FC 75 06 80 CA | £¥.|&f; .&BWsu.-BK
00001048688 | (02 88 56 02 80 C©3 10 73 EB 33 C9 BA 46 10 98 F7 | |-€V.BT.sn3iBF. .4
00001048704 | |66 16 03 46 1c 13 56 1E 03 46 OE 13 D1 8B 76 11| f..F..V..F..Ccv.
00001048720 | |60 89 46 FC 89 56 FE B8 20 00 F7 EE 8B SE OB 03 | 'EFekvios .wmc™..
000010487326 | |c2 48 F7 F3 01 46 FC 11 4E FE 61 BF 00 00 E8 EG | THuy.Fn.Noai..
00001048752 | (00 72 39 26 38 2D 74 17 &0 Bl 0B BE Al 7D F3 RE|||.r9&8-t. *t.a¥}y!
00001048768 | |61 74 32 4E 74 09 83 Cc7 20 3B FB 72 E6 EE DC AD | at2Nt.$3 ;urmnb
00001048784 | [FB 7D B4 7D 8B FO AC 98 40 74 0C 48 74 13 B4 OE | mlrT}<p-.@t.Ht.T.
00001048800 | [BE 07 00 CD 10 EB EF A0 FD 7D EB EE A0 FC 7D EE | »..H.nn olmx w}a
00001048816 | [EL CD 16 CD 19 26 8B 55 1A 52 BO 01 BB 00 00 E8| | PH.H.&<U.R".»..1
00001048832 | [3B 00 72 E6 5B 8A 56 24 BE 0B 7C 8B FC CT 46 FO | ; .ru[EVSs. |<=3Fg
00001048848 | 3D 7D C7 46 F4 29 7D 8C D9 89 4E F2 89 4E F6 CE | =}3Fd) } RIENTENK
00001048864 | |06 56 7D CB EA 03 00 00 20 OF BE CB 66 8B 46 FH | .—}ix... .IMfcFud
00001048880 | (66 03 46 1C 66 8B DO 66 Cl1 EA 10 EB S5E OF Bé C8 | £.F.f«PEfBx.x".IH ¢

Puc. 1.80. «bpynauuii 61m» B ctpykrypi PBR HakonuuyBaua 3
FATI16

Find % Mavigate > Go to Offset 3 Gol
-

Edit
-

Jlns Toro, mo0 BUIPaBUTH MOMHIJIKY HEOOXIJHO IMEPEeUTH B
pexxum Read/Write 1 oOHynuTH 11€# OIT ik moka3aHo Ha puc. 1.81.
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[Ticnst 30epekeHHsT BCIX 3MiH, BIAKIIOUYECHHS HAKONMMUYyBaya 1 MOro
MOBTOPHOTO BKJIFOUEHHS, KOPEKTHA poOoTa Oy/ie BiAHOBIIEHA.

) my computer X | E X

=
E Save @ Back

[ view w» |[a] asar | [U] unicode

r'-.‘fx Find % Mavigate > Go to Offset % Goto Sector
-

Offset 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ascIT Uni
00001048576 | [BB 3C 90|[4D 53 57 45 4E 34 2E 31|00 02 20 10 00| n<guswind.il.. .|| ...
00001048592 | [02 00 02 00 00 F8 FA 00 3F 00 FF 00 00 08 00 00
00001048608 | |00 40 1F 00/[80 00 25 FF 7B €9 BS 20 20 20 20 20
00001048624 | [20 20 20 20 20 20 46 41 _ 54 31 36 20 20 20[[33 c3
00001048640 | [8BE D1 BC FO 7B aifeserved0 ) oo 20 8E co FC BD 00 7c|| ECip{®EmE. BARS. ||| .....
00001048656 | [38 4E 24 7D 24 8B Cl 99 E8 3C 01 72 1C 83 EB 3A EN$}S<E™m<.r.furz| | .....
00001048672 | |66 A1 1C 7C 26 66 3B 07 26 8A 57 FC 75 06 80 CA| | [£¥.|&f; .&BWeu-BK | -....

Puc. 1.81. BunpaBnenns «0OpyaHoro 6iTa)» Ha HaKONU4YyBayl 3
FATI16

Jlnst Toro, mo6 BOEBHHUTHCS Y BIJCYTHOCTI «OpyaHOTO OiTa)
BHKJIUKAIOTh cHCTeMHY yTwiaiTy fsutil B xomangHomy psaky i
BBOMATh kKomaHmy "fsutil dirty query X:", me "X" — muck, mo
nepesipserbes (puc. 1.82).

Bl AgmuHuctpatop: CAWindows\system32\cmd exe - = | [E] S

C:\UserssAnmuuucTpatop>fsutil dirty gquery F:
Tom — F: He aBaseTcAa "'rpAasHwn"

C:~Uzers“AnMHHHCTpaTOP >

Puc. 1.82. [lepeBipka HakonuyyBaya Micisi BUIIPABICHHS
«OpyaHoro 0ita»

Jliis Toro, mo0 3MOJENIOBaTH, a MOTIM BUIIPABUTH «OPYIHUMA
0iT» Ha HakonuuyBaui 3 ¢aisioBoro cucteMoro FAT32 HeoOximHO
nepeiiti B PBR aktuBHOTrO po3ainy 3a 3mimieHHAM 6516 (4110) Bif
movarky cektopa. Lleit O6iT € omHuM 3 3ape3epBoBaHUX (HAUITIOBOIO
cucremoro (puc. 1.83).
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M My Computer X | EE| \PhysicalDrivel - Removable Dit 3

E save
w L7

T view ~ |[A]l ascn | [U] Unicode

0¥ Find % Navigate } Ga to Offset x Go to Sector
-

Ooffset 00 01 02 03 04 05 06 07 08 05 10 11 12 13 14 15 ASCIT Unicode
0000000000 EBE 38 90 4D 33 44 4F 53 35 2E 30 00 02 08 7E 01  mXBMSDOSS5.0...~. | ..... 0.2
slelslalalelalobN-} 02 00 00 00 00 FB 00 OO 3F 00 FF 00 00 00 00 OO | ..... Moo feecan | aunn A
0000000032 00 20 3D 00 41 OF 00 0O 00 00 00 00 02 00 00 00 | . =.B.ieenaanaan i
0ooo0O0DOD4ZE 01 Q0 0O& 00 00 00 00 OO 00 00 00 00 00 00 00 OO0 | iumeicmmcmmmaaae | emmaanaa
00000000E4 a0 2% pC 24 OF 1lE 4E 4F 20 4E 41 4D 45 20 20 | B.)B$..NCO NAME B...... +
cooo0OOODOBOD 20 20 46 41 54 33 32 20 20 20 33 CS BE D1 BC F4 FAT3Z 3MRCHE | to.t.-.
CO000000%e 78 BE Cl BE D2 BD 00 7C 88 4E 02 8A 56 40 B4 41 | {REROS. |SN.BVETRE | ........
coooooo112 BB A~ 55 CD 13 72 10 81 FB 55 22 75 0& F6 C1 01 | »EUH.r.TalUfu.uB. | - -..... 1

0000000128 74 05 FE 46 02 EB 2D 8z 56 40 B4 08 CcD 13 73 05 | t.0F.n-BVEr.H.=. | ........
0000000144 BS FF FF BA Fl1 66 OF B6 C& 40 66 OF B6 D1 80 E2 | Rashcf.IXRf.9ICHEE | --..-....

0000000160 3F F7 E2 86 CD CO ED 0¢ 41 66 OF B7 C% 66 F7 E1 | ?ustHAu.Af. ‘Mfub | .......
0000000176 66 B9 46 FB 83 7E 16 00 75 38 83 TE 2A 00 77 32 | fRFmf~..ulf~%¥.w2 | ...... .
0000000152 66 8B 46 1C €6 83 CO OcC BE 00 80 BS 01 00 EB8 2B | f«F.ffA.» . Bl. .t | ....2...

0000000208 00 E% 2C 03 20 F2 7D B4 7D 8B FO AC 84 c0 74 17 M, . BITIpLBREL | el
0000000224 32c FF 74 05 B4 0E BE 07 00 ¢cD 10 EB EE A0 FB 7D | <st.r.»..H.mo =} | ........
0000000240 EB E5 &0 F2 7D EB EO 98 CD 16 CD 1% 66 60 80 7E ;e mlma.H.H.£"B~ | ........
0000000256 02 00 OF 84 20 00 66 &n 00 66 50 06 53 66 €8 10 | ..., .fj.fe.sfh. | .. .,..
0000000272 00 01 00 B4 42 B8R 56 40 8B F4 CD 13 €6 58 €& 58 .. .TBEVE<dH.EXfX | BA.......
Cooo0O0ODZ2EE 66 58 &6 5B EB 33 66 3B 46 F8 72 03 FS EB 2R 66 | £fXfXn3f;Fmr.mn*f | ........
0000000304 33 p2 66 0OF B7 4E 18 &6 F7 F1 FE C2 B8R CR 66 BB  3Tf. N.fucwBBKf¢  ........
0oooO000D320 DO &6 C1l ER 10 F7 76 1A Be DE BA 56 40 B8R EB CO | PEfBx.uv. tIEVEEMAE | ........
0000000336 E4 06 0a CcC BB 01 02 CD 13 66 61 OF 82 75 FF B1 | m..M&..H.fa.,ual | .8.....
0ooo00D352 C3 00 02 &6 40 45 75 94 C3 42 4F 4F 54 4D 47 52 | I'. .f@Iu"TBOOTMGR | A.......
0000000368 20 20 20 20 00 00 00 0O 00 00 00 00 0O 00 00 00 | @ ceieaiaaaaa. tt.....n
cooo000384 oo 00 00 OO 00 0O 00 OO 00 00 00 00 00 00 00 OO0 | @ceeicmmcamaacaan | eamaannn
CO00000400 o0 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 | iiennenaciaciaes | saanaaas

Sector: 0 (0x0) Offset: 65 (Dx41)

Puc. 1.83. BusiBnenns «6pyanoro 6ita» Ha HakonnuyBaui 3 FAT32

Jlyist Toro, MO0 BUMPABUTH II0 TTOMIUIKY HEOOX1THO TIEPEUTH B
pexxum Read/Write 1 oOHyuTH 11€#i OIT sk mMOKa3aHo Ha puc. 1.84.
[Ticnst 30epekeHHsT BCIX 3MiH, BIAKIIOUYEHHS HAKOMHUYyBaya 1 MOro
MIOBTOPHOT'O BKIIFOUEHHS, KOPEKTHA poOoTa Oyzie BiTHOBJICHA.

Jlns Toro, 1mo0 BIEBHUTUCS Y BIICYTHOCTI «OpyAHOrO OiTa»
BUKIIMKAIOTh CUCTeMHY yTuiiTy fsutil B komanmHoMy psiaky (puc.
1.85).

daiinoBa cucrema NTFS Ha BigMiHY BiJ TOnepeaHix
PO3TISTHYTUX Ma€ XapakTepHI BiAMIHHOCTI. JleTanmbHO CTpyKTypa
NTFS Oyne po3risHyTa Ha HacTymHUX JabopaTopHUX pobOOTax.
3apa3 BUKOHAWTE Jii 32 HABEICHUM HIDKYE 3Pa3KOM.

[Tpu Bukopucransi ytuiita Bootlce B mpoueci ¢popmaTyBaHHS
HakonuuyBadya B NTFS o6upatore USB/HDD mode (Single
Partition) (puc. 1.86) i B pe3ynpTaTi OTPUMYIOTh OJUH AKTUBHUMN
po3ain 3 imeHtudikatopoM ¢ainoBoi cucreMu HakomuuyBaua (7
(puc. 1.87).
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W My computer X [E x

EE] Save

Fview w | [A] ascn | [U] unicode

Cffset 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ASCII
0000000000 EB 58 50 4D 53 44 4F 33 35 2E 30 00 02 08 7E 01 | nXpMSDOS5.0. ..~
0000000016 02 00 00 00 00 F8 00 00 3F 00 FF 00 00 00 00 €O
0000000032 00 20 3D 00 41 OF 00 00 00 00 00 00 02 00 0O 00

0000000048 06 00 00 00 00O 0O 00 00 00 00 00O 00 00 00

0000000064 29 pC 24 OF 1E 4E 4F 20 4E 41 4D 45 20 20 | B.)b$..NC NAME
0000000080 46 41 54 33 32 20 20 20 33 C% 8E D1 BC F4 FAT32 3WECid
00000000596 Cl 8E D9 BD 00 7C 88 4E 02 8A 56 40 B4 41 [REROS. |EN.LVErA
0000000112 55 cDp 13 72 10 81 FB 55 A3 75 OA F6 C1 01 »EUH.r.TuUEu.uB.
0000000128 FE 46 02 EB 2D 82 56 40 B4 08 cD 13 73 05 | t.OF.n1-EV@r.H.s.
0000000144 FF B8R F1 66 OF B6& Ccé 40 66 OF BE6 D1 80 E2  Maskcf.IX@f.ICEB
0000000160 E2 86 cD Cc0O ED 06 41 66 OF B7 C2% 66 F7 E1  ZuntHAu.Af. Hfub
0000000176 46 F8 83 7E 16 00 75 38 83 TE 24 00 77 32 | fuFmf~..uBf~*. w2
0000000192 46 1c €6 83 c0 OC BB 00 80 B9 01 00 E8 2B | f«F.ffA.».ER. .u+

0000000208 2c 03 A0 FA 7D B4 7D 8B FO AC 84 CO 74 17 | ., . Blrl<p-,At.
0000000224 74 09 B4 OE BE 07 00 €D 10 EB EE A0 FB 7D  <st.r.»..H.uo m}
0000000240 | EB E5 A0 F9 7D EB EC S8 CD 16 CD 19 66 60 B0 7E | e m}ma.H.H.E£ B~
0000000256 | 02 DO OF 84 20 00 66 6A 0D 66 50 06 53 66 68 10 | ..., .fj.EP.Sfh.
0000000272 | 0D D1 00 B4 42 8A 56 40 8B F4 CD 13 66 58 66 5B | ...CBBV@<dH.EXEX
0000000288 | 66 58 66 58 EB 33 66 3B 46 F8 72 03 F9 EB 2A 66 | IXEXn3f;Fur.ma*f
0000000304 | 33 D2 66 OF BT 4E 18 66 F7 F1 FE C2 8A CA 66 8B  3Tf. 'N.fucoBBKE<
0000000320 | DD €6 Cl EA 10 F7 76 1A 86 D6 BA 56 40 8A EB CO | PEBx.uv.tLEVEEMA
0000000336 | E4 06 OA CC BB 01 02 CD 13 66 61 OF 82 75 FF 81 | m..M&..H.fa.,ual
0000000352 | ©3 00 02 66 40 49 75 S4 C3 42 4F 4F 54 4D 47 52 | I'..£@Iu”T'BOOTMGR
0000000368 | 20 20 20 20 00 00 00 00 00 00 00 00 00 00 00 00 | ucuuueeeoonn
0000000384 | 0D 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0D | «vecuucuuaeeannn
0000000400 | 00 DO 00 00 00 00 00 OG0 0D DO 00 00 00 00 00 00 | «vvccucuuaaeannn

Sector: 0 [0x0) Offset:

Edit &P Find % Navigate } Go to Offset ﬁ Go to Sector
.| =X e

Puc. 1.84. BunpaBnenns «OpyaHoro 0iTa» Ha HAKOMU4YyBadi 3

FAT32

ER Agmunncrpatop: CiWindows\system32\cmd.exe

Microsoft Windows [Uersion 6.1.76001
(c?» Hopnopauwa Masukpocoor,. 2009. Bce npaBa 3auMUEHH.

C:sUserssApmuHucTpatop>fsutil dirty query
Tom — HE ABAAETCA "'TPASHHE

C:~\Users “AQMHHUCTPATOP >

A

Puc. 1.85. [lepeBipka HassBHOCTI «OpyIHOTO 0iTa» HAa HAKOTTUYYBadi

3 FAT32
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-

Removable disk repartitioning

|

RM1: UFD 2.0 Silicon-Power16G (14.4 GB, F:)

Disk Mode
(") USB-FDD mode
Mo partition table, the filesystem starts from the first

() USB-ZIP mode

|Uses a partition table with only one partition in the
fourth entry. Emulates the ZIP drive.

{@ USB-HDD mode (Single Partition)

Uses a partition table with only one item.

(") USB-HDD mode (Multi-Partitions)

|Uses a partition table with multiple items (max: 4).
(Motes: For removeable disks, anly the first partition will
be accessible in MS Windows)

File system: MTFS -
Vol Label:
Start LBA: 2048

Reserved Secs: 16

Optimize internal structure(4K-aligned, FAT16/FAT32/EXFAT)

[P

Puc. 1.86. BuGip kiibkoCTI po3/i1iB Npu (popMaTyBaHH1

HaKOHI/II{yBaI{a
-
Partition Management [é]
< - -
Mo, Vol. Label Drive ID  Act.  Hid. FileSys. StartLBA  Total Sectors  Capadty
4] Fz o7 A MNTFS 2048 30275583 14.4GB

Puc. 1.87. PesynbTat (hopmaTyBaHHs Hakomu4yBayda B (hailsioBiii

cuctemi NTFS
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VYV Bunaaky 3 NTFS MoxHa He TUIBKU MEpPEBIPUTH, ajie i
3MOJICNIIOBAaTH HAasABHICTh «OpynHOro OiTa» Ha HaKOMWYyBaui 3a
nornoMoroxo fsutil.

Jlnst BcTaHOBNEeHHS «OpymHOro OiTa» Ha HAKOMWYyBadl B
KoMaHAHOMY psaky BBoAsATh "fsutil dirty set X:", ne "X" — nmuck,
Ha SIKOMY BCTaHOBIIOIOTh «OpyaHuit OiT» Oppasy micias LbOTO
BUKOHYIOTh TEpPEBIPKY Ha HAsSBHICTh K y TOIEPENHIX MPUKIagax
(puc. 1.88).

-
BN AgmuHucTpaTtop: KomanaHan crpoka

Microsoft Windows [Uerzion 6.1.76001
(c>» Kopnopauwa Madkpocoor,. 2009. Bce npasa SamMueHb .

C:sUserssApmuHucTpaTtop»fsutil dirty gquery F:
Tom — F: He asanetca "“"rpasdHwn®

C:sUserss~ApmMHucTpaTtop>»fsutil dirty set F:
(1l

Tom F: nomeuen kak "'rpAsHud

C=~UzerssAnmHHucTpatop>fzutil dirty guery F:
car

Torm — F: nomeden kak "rpAsHwd

C:wlUzsers“ApMMHUMCTpATOp >

Puc. 1.88. BcTtanoBneHHs 1 mepeBipka HasBHOCTI
«OpyaHoro 6iTa» Ha HakonuuyBaui 3 NTFS

dikcoBaHOTO 3MIIIEHHA IS MOIIyKY «OpyaHoro Oita» B NTFS
HE Mae€, TOMY HEOOXiJHO OpIEHTYBAaTHUCA Ha CIyXkO0BUU Qailn
$Volume, sxuii 3Hax0qUTHCS B rosioBHOMY 3armci MFT Ta0mwuii.

3uaiitu «OpyaHuil 6iT» Ha HakonuvyBaul 3 NTFS B penaktopi
Active Disk Editor Mox11BO, IpOTE BUMIPABUTH HEMOKHA TOMY, IO
BIH HE MiATpUMY€E HEOOXiHE OJOKYBaHHS TOMIB B aBTOMAaTHUYHOMY
pexumi. Yepes 11e 1aii JJ1s BUIIPABICHHS TOMUJIKK OOpaHUi 1HIINN
nricTHaauATKOBUM penaktop — DMDE. Bin cymicHuii 3 ocTaHHIMU
Bepcisimu Windows 1 3a0e3nedye neperiisia 1 peaaryBaHHs (aiiis i
JTUCKOBUX  CTpyKTyp  (tabmumi  poszaunie  MBR,  GPT,
3aBAaHTAXKYBAJIbHI ~ CEKTOPH, TaOJuIll, €JIEMEHTH JAUPEKTOPii
GalmoBUX CHUCTEM), MBHAKI TEPEXOAM MDK TOB'SI3aHHMHU
€JIeMEHTaMH, a TaKOX 3acTocyBaHHs I1a0ioHiB. Kapra kmacrepi
7103BOJIsi€ BU3HAYATH (DAl 1O X pO3TallyBaHHIO Ha JIUCKY.
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Hns  momyky «OpyaHoro Oity» B Active Disk Editor
nepexoanMo B MeHIo Navigate i obupaemo mepexin n10 SMFT —

rosioBHoi (QaitnoBoi Tabmuii B NTFS, nabmmkennii ananor FAT y
FATI16 1 FAT32 (puc. 1.89).

Find % Mavigate ) Go to Offset » Go to Sector
b

P Goto Offset... Ctrl+Shift+G
08 09 10 »GotoSector... Ctrl+G Unicode
c0 8E D8 R
€8 1c 06 Partition Table Y
0B OF 83 Primary NTFS [14.4 GB] P Boot Sector (2048)

Cc6 46 11 & N

72 OF 81 FB 55 A& 75 09 L»EUH. ] x.
10 &6 &0 80 7E 10 00 74 E..t.oF.f SMFT (134 992)
FF 76 08 €8 00 00 &8 00|| gfh....fav SMFT Mirror (2064)
42 8a 56 00 8B F4 CD 13| | ||h..h. .TBF.

Puc. 1.89. Ilepexin no $MFT

Boot Sector Copy (30 277 630)

['onoBua Tabnuns MFT cknagaerses 3 16 ciyx00Bux (haidiis.
s BunpaBneHHs «OpyaHoro 6ita» HEOOXIAHOTO 3HAMTH B Hil
TpeTi 3a mopsakoM ¢ain, skuii HazuBaeTbess $Volume nwisxom
NEPEeMIIIEHHSI TMOB3YHKAa MPOKPYTKH JIOHM3Y, TOKH Yy CTOBIII
Unicode He 3’sBuThCs iM’s daiimy $Volume (puc. 1.90).

) My computer X

B | @

[T view + | [a]ascn | [u] Unicode

E0P Fina % Navigate ) Go to Offset » Go to Sector
-

Offset 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
00069119040 00 00 18 00 00 00 00 00 30 00 00 00 18 00 00 00
00069119056 S0 a2 18 B8 1F 3D D4 01 S0 A3 18 B8 1F 3D D4 01
00069115072 S0 a3 18 B8 1F 3D D4 01 S0 A3 18 B8 1F 3D D4 01
00069115088 06 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00069119104 30 00 00 00 €8 00 00 00 00 00 18 00 00 00 01 00
00069119120 50 00 00 00 18 00 01 00 05 00 00 00 00 00 05 00
00069119136 S0 a3 18 B8 1F 3D D4 01 S0 A3 18 B8 1F 3D D4 01
00069119152 S0 a2 18 B8 1F 3D D4 01 S0 A3 18 B8 1F 3D D4 01
00069119168 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00069119184 06 00 00 00 00 00 00 00 07 03 24 00 56 00 6F 00
00069119200 6Cc 00 75 00 €D 00 &5 00 50 00 00 00 80 00 00 00
00069113216 00 00 18 00 00 0O 02 00 68 00 00 00 18 00 00 00
00069113232 01 00 04 80 48 00 00 00 58 00 00 00 00 00 00O 00
00069113248 14 00 00 OO0 02 00 34 00 0z 00 00 00 00 00 14 00
00069113264 9F 01 12 00 01 01 00 00 00 00 00 05 12 00 00 00
00069113280 00 00 18 00 9F 01 12 00 01 02 00 00 00 00 00 05
00069113296 20 00 00 0O 20 02 00 00 01 02 00 00 00 00 00 05
00069113312 20 00 00 00 20 02 00 00 01 02 00 00 00 00 00 05
00069113328 20 00 00 0O 20 02 00 00 60 00 00 00 38 00 00 00
00069113344 00 00 18 00 00 0O 04 00 06 00 00 00 18 00 00 00
00069113360 00 00 00 OO 0O OO 00 00 00 00 00 00 00 00 00 00
00069113376 00 00 00 OO0 0O OO OO0 00 00 00 00 00 00 00 00O 0O
00069113392 70 00 00 OO 28 00 00 00 00 00 18 00 00 00 05 00
00069113408 2 Ll Ll 00 18 00 00 00 00 00 00 00 00 00 00 0O
00069113424 [) o0 00 00 00 80 00 00 00 18 00 00 00

00069113440 00 00 18 00 00 0O 03 00 00 00 00 00 18 00 00 00

Sector: 134 9938 (0x20F56) Offset: |69 119 426 [0x41EADCZ) |Read/Write

Puc. 1.90. ITepexin no ciayx060oBoro ¢ainy $Volume
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[licnss mepexoqy BHNUCYIOTH HOMEp CEKTOpa, B SKOMY
3HaxoauThes (aiinm $Volume. Ha puc. 12 BugHO, 1m0 1€ CEKTOP 13
HomepoM 134998.

Mitka «OpynHoro 6ity» Bkirodae mociigoBHicTh 030101, sxy
BUIHO Ha puc. 1.91 Tpoxu HIKYe HIK BKazaHo iM’sa (aimy. s
YCYHEHHs1 «OpyaHoro OiTy» octaHHIO 1 HeoOximHO 3MiHUTH Ha 0.
IIpu cnpo6i 3pobutu 11e B penaktopi Active Disk Editor Bunukae
NOMUJIKA, HaBeJeHa Ha pwuc. 1.91, Tomy nam mnepexoasTh B
penaxktop DMDE.

- N
Z| Disk Editor [éj

'.6.' Failed to write sector 134998 to Removable Disk 1 00APhysicalODrivel), Error code
\ i) 5.

Ok

Puc. 1.92. Ilomunka pegaryBanus «0pyaHoro 0ita» B Active Disk
Editor

s Toro, mo6 3aBanTaxxkutu penakrop DMDE nepexonsars 3a
MOCUJIaHHSM https://dmde.ru/download.html 1 0OHMpaIOTh
«3aBartaxxutu  DMDE nmns Windowsy». DMDE He mnotpebye
BCTAHOBJICHHS 1 3aIlyCKAa€TbCA OApa3y MICHIs PO3MaKyBaHHS apXiBY.
[Ipu BimKpuUTTI pegakTopa 31 CIOHCKY TPaBOPyd OOUPAOTH
NOTPIOHUI HAKOMUYyBady, a JIBOPYY BCTAHOBIIOIOTH MPAaNop TIIbKU
i pi3uaHUX npucTpois (puc. 1.92).

[licass Toro, K HAKOMUYyBad BIIKPUTHH MEpexXondaTb Ha
BKJIaKy «Pexum» 1 oOuparoTh Mepuly B CIHCKY KOMaHAy —
«icrHaaustkouit/ Tekct» (puc. 1.93). Ilicas nporo crpykTypa
HaOyBa€ 3BUYHOTO IIICTHA/IUATKOBOTO BU/LY.
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Bribpate ycrpoicreo/auck - DMDE 3.4.2 ﬁ

Duz, ycTpoiicTea “e Drive () - 250 GB - SATA - SAMSUNG HM250HI: 24
[] Norvgeckue gucku i<e Drivel - 15.5 GB - USE - UFD 2.0 Silicon-Powerl 6G
[l OBpazel guckos % Cdrom 0 - T55Tcorp CODVDW T5-L633C

[ CoBpate RAID
[l Konuposate cextope

[ MuueHznoHHBIR KA.,

1 | 1 [ k
MokasaTs pasgent: 15.5 GB - USB - UFD 2.0 Silicon-Powerl6G : 1.0 :
2011125P017407BC150B
[ Ok l ’ Mapametpol ] ’ Crmena ] ’ Cnopaeka ]

Puc. 1.92. Bubip npuctpois B penakropi DMDE

-

DMDE 3.4.2 Free Edition
Aucke Cepenc Owna  Pepawtop | Pesum | TMpaeka  Cnpaeka
= g [> ‘ WecTHaguaTepHHBIA/ TekcT F2
Awnpextopua FAT F4
Drivel - 155 GB - USB - UFD 2.0... L
FAT12/FAT16/FAT32 F5
Ce;rozbl 0-30277 631 - Drive 16— 15 v | Tabnmua pasaenos MBR/GPT 6
LBA: NGOk
Dizsk identifier (Windows): 3arpysouneiii FAT/FATI2/NTFS F7
aeaaaralh
Boot System ID : First Anpecropua NTFS F
Flag *Cyl Head Maiin MFT Alt+F5
g8h 87h NTFS/exFAT:1823 254
@eh 88h . 2 8 Monesopatensckne WabnoHel. F12
@eh 88h a 8
@8h B8h : a @ Raw cextopel NTFS-daitna Ctrl+I
MBR signature (@wAASS):
AASSh Koanposka... F8

Puc. 1.93. 3mina pexxuMiB Neperisay CTpyKTypyu HAaKOUIyBaviB

Jis mepexomay B CEKTOp 3 «OpyaHuUM OITOM» OOUpPAIOTH
BKiIanky «Pemakrop», a mami — komangy «®izuuHi cexktopu». Y
BIKHI, IO BIAKPHJIOCS, Y TEPIIOMY PSAKY BBOJSTH HOMEpP paHiIle
3HaieHoro cekropa — 134998 (puc. 1.94). 3BepHiTh yBary Ha Te,
o nepemukad Dec/Hex mae OyTu B mosnokenHi Dec.
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Brifpars cektope [ﬁj

CexTopel gncka: [0 - 488 397 167] LunuHap lon Cex

Mepedtk k cexTopy: 134998 8 102 53

MeperIii cexTop: 0 a ] 1

MocnegHui cexTop: t]|— 0 0 1
Yucno cexTopoe: 1 512B
Cmewenme: 0 | Tekyian nozuyma |
@ Dec

o ) [ omes | [ e |

Puc. 1.94. Ilepexin B BUBHAYEHU CEKTOP

VY cekropi 134998 3Hax0ASTh MOCIIIOBHICTh XapaKTEPHY IS
«opyanoro 6ity» — 030101 1 Bumparmstore ii. s mepexoay B
PEXKUM peJlaryBaHHS BUKOPHUCTOBYIOTH criosrydeHHs kiaBimn Ctrl+E.
[Tix gac monryKy opieHTyBaTuCs HEOOXiaHO Ha iMs daiiny $Volume.
[TocmimoBHICTh 3aBXKIW 3HAXOAUTHCS HA JEKUIbKA PSIIKIB HIDKYE
(puc. 1.95).

[Ticas Toro, sik «OpyaHuii OIT» BHUMNPABICHO, MEPEXOAATH B
MeHio «/luck» 1 oOupatoTe myHKT «30epertu 3MiHm». g Toro,
1100 MepPEeKOHATUCS B TPABUIILHOCTI BCIX /Il BUKOHYIOTh MTEPEBIPKY
HaKOMU4yBa4 Ha «OpyaHUI O1T» B KOMaHIHOMY PAAKY (puc. 1.96).

1.8.2. 3aBaanusa 151 CaMOCTIHHOTO BUKOHAHHSA

1. ITiaroryBatu diemni-HakonuayBad 3 (ailjioBOI0 CHUCTEMOIO
FATI6.

2. 3MonentoBaTy Ha (hIeII-HAKOMUIyBadi TOMUIIKY «OpYIHUHI
0iT». BukoHatn mepeBipKy HassBHOCTI «OpyaHOTO OiTy» Ha duier-
HaKOMMWYyBadl yepe3 KOMaHIHUN PSIOK.

3. BumpaBuTu NMOMWIKY 1 BUKOHATH TEPEBIPKY BiJACYTHOCTI
«OpynHOTO 0iTY» Ha (hJIeII-HaKOMMYyBayl 4Yepe3 KOMaHIHUHN PSJIOK.

4. Buxonatu nyHKTH 1-3 s Queni-Hakomu4yyBayiB 3
¢aiinoBumu cuctemamu FAT32 1 NTFS.

99



5. OdopmuTu 3BIT, IO MICTUTHh MIATBEPKEHHS PE3yJIbTaTiB

BHUKOHAHHS pOOOTH Y BUJII CKPIHILIOTIB.

-

DMDE 3.4.2 Free Edition
Owck  Cepenc  Owkna  Pepaktop  Pewwm  [lpaska  Cpopaeka
B | 2 [5] |

Drive1*-155 GB - USB - UFD 2....

Cektopel 0 - 30 277 631 (usmeneno) - Drive 1% - 15.5 GB - USE - UFD 2.0 Silicon-Powerl6G : 1.0 : 2011125f
G84leactd: 30 00 00 OO 65 00 0D B0 0O DD 150 B0 B2 B2 81 BB B...h......eaean
284leactd: S8 00 00 B0 15 08 81 B8 85 00 00 B BB BB 85 BB P......cieieaean
B24leacad: 98 A3 18 BB 1F 3D D4 81 98 A3 18 B8 1F 3D D4 @81 HRl.é.=0.RK1.E.=
284leachd: 98 A3 18 BB 1F 3D D4 81 98 A3 18 B8 1F 3D D4 @1 RI.é.=0.hI.E.=0
G84leacch: B2 00 00 00 00 00 B0 BB DD DD BD DD BB BE BB BB ... i eeeaeaaan
284leacdd: 86 @8 08 G2 00 28 B2 BB 87 B3 24 B8O 56 B8 B6F BB ... ... %.V.o
224leaced: 6C @2 75 @2 6D 9@ 55 8@ SP 00 B0 29 B0 @2 22 22 l.u.m.e.P.. B
224leacto: @2 @2 18 @2 02 00 02 B2 0B D@ B0 B0 15 @2 @2 22 ........ (P
224leadog: @1 @2 94 30 45 90 62 22 S8 @ @0 B0 o2 B0 29 oe JHL LKL
B84leadle: 14 &8 98 80 B2 02 34 08 62 0B 00 B0 B8 B8 14 BB ...... L
2841 B8 B2 @B 85 12 88 BB B8 ......cieinaaan
284 B1 B2 @8 89 BB 88 BB B85 ... .l..ceienaaaan
8841 81 ez @8 89 98 @8 88 as e
8841 81 82 @8 89 BB 88 BB B ... ... iieeean
Ba41] 68 88 @8 88 35 00 68 66 B : T
2e41 86 28 08 88 15 88 88 B8 ... ... ...
aod G0 00 00 B0 B8 82 B2 BB ... ... ..
2e41 80 00 00 B0 B8 88 8B BB . ... ...
2e41 B0 08 18 60 B8 88 85 88 p...(..everrinas
2e41 B0 00 00 0 08 88 B8 BB ... . i i
241 o 88 o8 a2 a8 15 a8 ae e I ..... LIS
2e4leadde: 20 28 02 22 15 22 82 282 ... i i
2e4leade: 20 B2 Q2 DD 2@ 22 BR PR AAAA.. .. eaaa s
BOAT anAE0 A O AA RO OA AR A3 Of

ANSI [0 :+0) LBA: 0x00020f56 = 134 998 Pos: (x0lc2 = 450 0:00C
[Esc]: vazaa [Ctrl+P]: pazaener [FLO]: mene

Puc. 1.95. IlocninoBHicTh «bpyaHuit 61T»

EN AnmuHucTpartop: KomangHas crpoka

Microzoft Windows [Uersion 6.1.76001

C:~Uzers“AnmuHucTpatop>fsutil dirty gquery F:
Tom — F: He aBaseTca "'rpasHwm”

C:sUsers“AQMHHHCTpaTOpP >

(c? Kopnopauwna MasikpocooT,. 2007. Bce npasa 3auMueHw.

Puc. 1.96. IlinTBepaxeHHS BUIIPABICHOTO «OPYIHOTO OITY»

1.8.3. 3anuTanHs 4151 caMonepeBipKu
1. Sxwuit inentudikatop daitnosoi cuctemu mae NTFS?
2. JlaiiTe BU3HAYEHHS MOHATTS «OpyaHui 01T». Axumu cnocodbamu
«OpyaHU 01T» MOXKe OyTHU BUITPABIICHUM?
3. V sKkill CTpYKTYpHIN YaCTUHI MICTUTHCS IOMUJIKA «OpyaAHUN O1T»

JUTSL KOXKHOI1 3 (paiiioBUX cucteM?
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4. SIx mepeBipUTH HASBHICTh 1 BIJICYTHICTH OpyaHOTO OITYy 3a
JIOTIOMOTOI0 KOMaHJTHOTO psiJiKa?

5. Mosicuite npuumaM Toro, mo Active Disk Editor me pemarye
MOMUJIKY «OpyIHUI O1T».

Tema 1.9.  BioHoGnieHHs OAHUX 3 BUKOPUCMAHHAM MAOIUY]
FAT

Meta: Hapuutucs Bu3HA4aTH HajexkH1 (ainy Kiactepu B
tabnuii FAT Ta BimHOBMOBaTH (aliiiv 3 TaHUMU IICIS BUIATICHHS
3a JonoMOroro 3amnuciB B Ta0muil FAT.

1.9.1. Teopernuna BixoMoOCTI

PoGora i3 Taoaummero FAT. Sk Bimomo tabOmumsa FAT
CKJIQIa€ThCS 3 JIAHIIOKKIB HOMEpIB KJIacTepiB, IO HaJeKaTh
HAsBHUM Ha HakomuuyBaui (aiiam. BinmpaBHOIO TOUKOIO € HOMEp
MepuIoro kuacrepa Qaiina, KUl 3HAXOAUTHCS B 3amuci mpo (aiin B
KOopeHeBoMy abo cTBopeHoMy Kartajo3si. [lomryk Homepa mepiioro
Kjmactepa ¢aila BUKOHYIOTh B UIICTHAIUSATKOBOMY pPEIaKTOPi,
Hanpukiaz, Active Disk Editor 3a Bimomum anropurmom.

Jlns uporo cmouatky 3HaxoaumMo B MBR-cextopi meprimit
posain B Partition Table, a B Hbomy OaiiTH, SiKi BIAMOBIAAIOTH 32
HOMEp MEPIIOro ceKkropa po3aury (puc. 1.97).

[Ticns mepexoxy B 2048 cektop — PBR mepmoro posminy
3HaXOJIUMO OalTH, 1110 BIATOBIAIOTH 3 KIJILKICTh CEKTOPIB HA OJIHY
tabnuio FAT, siki 3riiHO 3 JIOTIYHOIO CTPYKTYPOIO HaKOIUYyBaya
HEOOX1IHO BpaxyBaTu JUIsl NEPEXOy B KOpPEHEBUU Kartajor (puc.
1.98).

Ockinpky Aani mpamoBatu OyaeMo siK 3 KJIacTepamu, Tak 1 3
CEeKTOpamMH, TOMY BHIMIIIEMO 3HAYCHHS BIAMNOBIAHUX OalT s
1poro cmiBBigHOMmEHHs (puc. 1.99). Ocrannboro 3 PBR Bunmmemo
KUIBKICTh pe3epBHUX ceKTopiB (puc. 1.100).
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E Save

[ view » | [a] ascn | [U] Unicode

Cffset
Q0000000056
00000000112
00000000128
Q0000000144
00000000160
00000000176
00000000152
oooo0000208
00000000224
00000000240
00000000256
Qoo00o000272
00000000288
00000000304
ooo00000320
Q0000000336
00000000352
00000000368
00000000384
Q0000000400
00000000416
00000000432
Qo000000448
Q0000000464
00000000480
00000000456

@ Mavigate

) Go to Offset xG

{_/j o Edit &0 Fina
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ASCII
26 66 68 00 00 00 00 66 FF 76 08 68 00 00 6B 00| |gfh....fav.h..h.
7C 68 01 00 68 10 00 B4 42 B8A 56 00 8B F4 CD 13||||h..h..TBEV.<dH.
SF 83 ¢4 10 SE EBE 14 B8 01 02 BB 00 7C 84 56 00| Wil hur.&..». |BV.
8A 76 01 8A 4E 02 8A GE 03 €D 13 66 61 73 1C FE|| [bv.BN.En.H.fas.w
4E 11 75 OC 80 JE 00 80 OF 84 8 00 B2 80 EB 84|| N.u.B~.B.,k.IE1,
55 32 E4 8A 56 00 CD 13 5D EB SE 81 3E FE 7D 55| | P2nBv.H.]xhf>wo}U
a3 75 6E FF 76 00 E8 8D 00 75 17 FA BO D1 E6 64| Funsv.muK.u.n°Cxd
E8 83 00 BO DF E6 60 EB 7C 00 BO FF E6 64 EB8 75|| pf. “Ox"m| . ° axdimu
00 FB B8 00 BB CD 1A 66 23 CO 75 3B 66 81 FB 54| |.md.»H. £§Au; £iuT
43 50 41 75 32 81 F5 02 01 72 2C 66 68 07 EE 00| | CPAu2Tm. .r, fh.».
00 66 68 00 02 00 00 66 &8 08 OO OO 00 66 53 66|||.-fh....fh....f3f
53 66 55 66 68 00 00 00 00 66 68 00 7C 00 00 66|| SfUfh....fh.|..£f
61 68 00 00 07 CD 1A 5A 32 F6 EA 00 7C 00 00 €D|| gh...H.Z2ux.|..H
18 B0 B7 07 EB 08 A0 B6 07 EB 03 A0 B5 07 32 E4|||. r.x. 9.7. p-23
05 00 07 88 FO AC 3C 00 74 0% BE 07 00 B4 OE CD|||...<pa<.t.»..r.H
10 EB F2 F4 EB FD 2B C3 E4 64 EB 00 24 02 EO F8|||.nrdms+indn.$.am
24 02 C3 49 G6E 76 61 6C 69 64 20 70 61 72 74 69|| [5.TInvalid parti
74 65 6F GE 20 74 61 62 6C &5 00 45 72 72 6F 72|/ ftion table.Error
20 6C 6F 61 64 69 G6E 67 20 &F 70 65 72 61 74 63| || loading operati
GE 67 20 73 795 73 74 65 6D 00 4D 6% 73 73 69 6E| mg system.Missin
67 20 6F 70 €5 72 61 74 €9 6E 67 20 73 7S I3 g operating syst
65 6D 00 00 00 63 78 92a] [c7 65 cE B3|[00 @o|[s0 FE Ey...c{ ioM. fexc
FF FF 0& FE FF FF 00 08 00 00 00 40 1F OO TO0—FEl HA-0FR.. ... e..l.x
FF FF 0& FE FF FF 00 48 1F 0 0|00 FE|| pa.pora.H...8..|.x
FF FF 0B FE FF FF 00 88 3E OEEEE%;EEEEE?E 00 FE|| ga.woaa.€>. .Ba.|.©
FF FF 07 FE FF FF 00 08 B2 00 FF F7 1B 01|55 AR | jam._oss. .I.7u. JUE
Sector: | 0@  Offset: |

Puc. 1.97. BuzHadeHHs mepioro CEKTopa Meprioro po3airy
HaKomu4yBaya
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E Save

Eﬁvmw -

Cffset
Co00104845%6
coool1048512
00001048528
00001048544
00001048560
00001048576
co001048552
0o001048608
00001048624
00001048640
00001048656
00001048672
00001048688
00001048704
0o001048720
00001048736
00001048752
00001048768
00001048784
co0o01048800
00001048816
ooool048832
00001048848
oo001048864
00001048880
0o001048856

@ Back '{'_;)' F

[A] ascn | [U] Unicode

L,‘!ﬁ Find

% Mavigate

) Go to Offset x Go

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ASCIT
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | euuuernnnnneen-
00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | «vuuuernnnnnenn-
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0D | «cuuueennnnnaann-
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0D | «cuuueennnnnaann-
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | - cuuueennnunann-
3c 90|[4D 53 57 49 48 34 2E 31|/00 02 20 10 00| a<HMSWIN4.1].. ..
02 00 02 00 00 FB F& 00 3F 00 FF 00 00 2

00 40 1F 00/[80 00 F;E;;;;;Eﬁ1c9 BS 20 20

20 20 20 20 20 20 |50 31 36 20 20

8E D1 BC FO 7B BE D5 B8 00 20 8E CO FC

38 4F 24 7D 24 BB Cl1 99 E8 3C 01 72 1C 83 EB 3L | BNS}S5«B™m<.r.fu:
66 B1 1C 7C 26 66 3B 07 26 8& 57 FC 75 06 80 CA|| [£¥.|&f; .&bWou. BN
02 88 56 02 80 ©3 10 73 EB 33 C9 8A 46 10 98 F7|| |-€V.Bl.sa3MEF. .3
66 16 03 46 1C 13 56 1E 03 46 OE 13 D1 8B 76 11| |ff..F..V..F..Ccv.
€0 89 46 FC 85 56 FE B8 20 00 F7 EG 8B SE 0B 03| | [(%FekVos .wmc™..
C3 48 F7 F2 01 46 FC 11  4E FE 61 BF 00 00 E8 E6| [Huy.Fr.Npai..ws
00 72 39 26 38 2D 74 17 €0 Bl OB BE A1 7D F3 Ré| |-r9&8-t. t.s¥ly|
61 74 32 4E 74 09 83 c7 20 3B FB 72 E6 EB DC A0|| pt2Nt.f3 ;urmab
FBE 7D B4 7D 8B FO AC $8 40 74 OC 48 74 13 B4 OE| mlrlep-.@t.Ht.r.
BE 07 00 CD 10 EB EF A0 FD 7D EB EG A0 FC 7D EB| | [»..H.in s}ax sla
El ©D 16 ©D 1% 26 8B 55 1A 52 BO 01 BE 00 00 EB| BH.H.&<U.R°.»..H
3B 00 72 E& 5B BA 56 24 BE OB 7C 8B FC C7 46 FO| |;.ru[BVSs.|<n3Fp
3D 7D C7 46 F4 29 7D 8C DY 89 4E F2 89 4E FE C6| F}3Fd) }EOENTENUE
06 96 7D CB EA 03 00 00 20 OF B6 CB 66 8B 46 F8|| |-—}ix... .qMfcFmy
66 03 46 1C 66 8B DO 66 Cl EA 10 EB 5E OF B6 CB8|| [f.F.f<PfEx.n".qH
4h 4R BA 46 0D 32 E4 F7 E2 03 46 FC 13 56 FE EB| |JJEF.2zus.Fo.Vox

Sector: 2 048 [0¥B00)

offset: | 1¢

Puc. 1.98. BuzHaueHHs KiIbKOCTI CEKTOPiB Ha oAHY Tabnuio FAT
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% Mavigate
-

E Save @ Back L7 Edit - @QFmd
[Fview v [A] ascn | [U] Unicode

cffset 00 01 02 03 04 05 06 07 08 05 10 11 12 13 14 15 asCIT
00001048456 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  .uueeueneenenn.n
00001048512 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  wuueeeeneenenn.n
00001048528 | 00 00 00 0D 00 00 00 00 0D 00 00 00 00 00 00 00  ...euveeenaaan..-
00001048544 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  .uueeuenvenenn.n
00001048560 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  «uuweueevanenn.s
00001048576 3C 90|[4D 53 57 45 4E 34 2E 31| 00 02 20 10 00 n<HMSWIN4.1.. ..
00001048592 | (02 00 02 00 00 F8 FA 00 3F 00 FF 00 00 08" ——— m.%.:.....
00001048608 | |00 40 1F 00/[80 00 23 FF 7B C9 =9 20 20 20|32
00001048624 | [20 20 20 20 20 20 46 41 54 31 36 20 20 20[[33 c9
00001048640 | [8E D1 BC FO 7B 8E D9 B8 00 20 8E CO FC BD 00 7¢| ECip{ENE. BAnS.|
00001048656 | |38 4E 24 7D 24 8B €1 99 EB 3¢ 01 72 1C 83 EB 32 EN$}$<E™<.r.fu:
00001048672 | |66 AL 1C 7C 26 66 3B 07 26 BA 57 FC 75 06 80 CB [£¥.|&f; . &EHeu.BK
00001048688 | |02 88 56 02 €0 C3 10 73 EB 33 C9 82 46 10 98 F7| |.€V.Br.sa3MlF..wd
00001048704 | |66 16 03 46 1c 13 56 1E 03 46 OE 13 D1 8B 76 11 [f..F..V..F..Ccv.
00001048720 | |€0 89 46 FC €5 56 FE B8 20 00 F7 E€ 8B SE OB 03 ['RFekVis .umc™..
00001048736 | [c3 48 F7 F3 01 46 FC 11 4E FE 61 BF 00 00 E8 EE| [Huy.F:.Noal..wms
00001048752 | |00 72 39 26 38 2D 74 17 €0 Bl OB BE Al 7D F3 A6 |.r9s8-t. t.s¥}y!
00001048768 | |61 74 32 4E 74 09 83 C7 20 3B FB 72 E6 EB DC A0 Et2Nt.f3 ;urmab
00001048784 | [FB 7D B4 7D 8B FO AC 98 40 74 OC 48 74 13 B4 0E m}r}cp-.@t.Ht.r.
00001048800 | [BB 07 00 CD 10 EE EF A0 FD 7D EB E€ A0 FC 7D EB| p..H.an olam o}z
00001048816 | [E1 €D 16 CD 15 26 8B 55 1A 52 BO 01 BE 00 00 E8| BH.H.L<U.R®.»..x
00001048832 | [3B 00 72 EB 5B 8A 56 24 BE OB 7C 8B FC C7 46 FO| [;.rm[BV$s.|<n3Fg
00001048848 | [3D 7D C7 46 F4 25 7D 8C DS 85 4E F2 85 4E F6 C6| =)5Fd) }EIENTHNLE
00001048864 | |06 € 7D CB EA 03 00 00 20 OF BE C8 €€ 8B 46 F8| |.—lik... .qWf<Fm
00001048880 | |€6 03 46 1C €6 3B DO 66 CL EA 10 EB SE OF B C8 [£.F.fcPfBx.n".q
00001048896 | |4A 4A BA 46 0D 32 E4 F7 E2 03 46 FC 13 56 FE EB JJEF.anB.Fh.Vmg

) Go to Offset % Go to Sector

Unicode

Puc. 1.99. BuznadyeHHs KiJIbKOCTI CEKTOPIB Ha KjacTep
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E Save @ Back - Find % Mavigate } Go to Offset x Go to Sector
-

[T view » [[A] ascn | [U] Unicode

Cffset 00 01 02 03 04 05 06 07 08 05 10 11 12 13 14 15 ASCII Unicode
00001048456 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | wonieime e i ias | eeiaaaas
00001048512 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | wonieime e i ias | eeiaaaas
00001048528 o0 00 00 00 OO OO0 00 00 00 00 00 00 00 00 00 00 | conieimeiiaiia | eeiaaaas
00001048544 00 00 OO0 OO0 0O OO0 00 00 00 00 00 00 00 00 00 00 | weeieimenncinnan | eeeeannn
00001048560 00 00 OO0 OO0 0O OO0 00 00 00 00 00 00 00 00 00 00 | wcuieimeancinnan | eaeaannn

00001048576 3C 90|[4D 53 57 49 4E 34 2E 31|[00 02 20 10 00  m<pMswIN4.1].. ..||L.... 1..
00001048552 | 02 00 02 00 00 ¥8 FA 00 3F 00 FF 00 00 08 0. 00 | ..mm.?.7..... ...G%y.

00001048608 | |00 40 1F 00|[80 00 29 FF 75 C9 B3 20 20 20Wﬂi§5”ﬁ“5“°“|)a{ﬁm ...... ++
00001048624 | [20 20 20 20 20 20 46 41 54 31 36 20 20 20|3 FATIE  [3H | ttt...t.
00001048640 | [8E DL BC FO 7B 8E D9 B8 00 20 EE CO FC BD 00 7C| [RCIp{ENE. BARS.|| | «uuuaw..
00001048656 | |38 4E 24 7D 24 8B cl 93  E& 3C 01 72 1C B3 =B 3A| [EN$}S<E™m<.r.fm:| | <unnan..
00001048672 | |66 A1 1c 7C 26 66 3B 07 26 82 57 FC 75 06 80 CA| [E¥.|&f;.&EBWeU.BH | --.---.
00001048688 | |02 88 56 02 80 €3 10 73 EB 33 C9 8A 46 10 98 F7| [.€V.ET.sa3MBF..d | .d......
00001048704 | |66 16 03 46 1c 13 56 1E 03 46 OE 13 D1 BB 76 11| [E..F..V..F..Ccv.| | --.Bo...
00001048720 | |60 89 46 FC 85 56 FE B 20 00 F7 E6 8B SE 0B 03| ['FebVis .wmc®..| | -... .t

00001048736 | |o3 48 F7 F3 01 46 FC 11  4E FE 61 BF 00 00 E8 EG| [THuy.Fs.Noai. .
00001048752 | |00 72 35 26 38 2D 74 17 60 Bl OB BE &l 7D F3 A6| [.r3&B-t. +.s¥}y!
00001048768 | |61 74 32 4F 74 09 83 €7 20 3B FB 72 E6 EB DOC A0| @mt2Nt.£3 ;mr=mb

00001048784 | |[FB 7D B4 7D BB FO AC 98 40 74 0C 48 74 13 B4 0F| m}r}c<p--@t.Ht.r.
00001048800 | |BB 07 00 ©D 10 EB EF A0 FD 7D EB E6 20 FC 7D EB| Mb..H.nn a}mx sl
00001048816 | |E1 CD 16 CD 19 26 8B 55 1A 52 BO 01 BB 00 00 E8| PBH.H.&U.R°.»..H
00001048832 | (3B 00 72 E8 5B 8A 56 24 BE 0B 7C 8B FC C7 46 FO| [;.rs[BVSs. |<u3FQ | fouean-
00001048248 | (3D 7D C7 46 F4 29 7D 8C DI 89 4E F2 89 4E FE C6| —)3Fd) JEOENTENIE | .. ......

00001048864 06 96 7D CB E& 03 00 00 20 OF B6 CB &6 8B 46 F8|  |.—}ix... .IMf«Fm | ..X.....

00001048880 66 03 46 1c &6 8B DO &6 Cl Ea 10 EB SE OF Bé CB| [f.F.f«PfEk.1".IM % .......

00001048856 4n 42 B2 46 0D 32 E4 F7 E2 03 46 FC 13 56 FE EB| \JJRF.2ous.Fe.Voo | ....W...
Sector: 2 D48 (0%300) Offset: 1 048 576 [0x100000

Puc. 1.100. BuznaueHHs KUIBKOCTI PE3EPBHUX CEKTOPIB

TakuM 4YWHOM, 3HAWUAEMO NOYATKOBHUU CEKTOP KOPEHEBOIO
KaTajory 3a BiIoMOI0 (hOpMYJIOKO0 1 MIJCTABUMO B HEi BCl 3HAYCHHS:
ROOT = PBR+2FAT+RESERVED = 2048+2*250+16=2564
(cextop).

[TounHatoun 3 TEPIIOTO CEKTOpa KOPEHEBOTO KAaTajory
mykaemo B ctoBOIi ASCII im’s ¢aiiny Lection NTFS.doc, B3sitoro
1 nipukiany. Ilicas 3HalIeHnX KOPOTKOTO 1 JOBroro iMeH (aiiny,
BU3HAYAIOTh TOYATKOBUM Kiactep 3Micty (aitmy (puc. 1.101) 1
nepexoasath B FAT1 uepe3 mento Navigate.
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G Save

Fview » | [A] ascn

Offset
00001312544
00001312960
00001312376
00001312952
00001313008
000013132024
00001313040
00001313056
00001313072
00001313088
00001313104
00001313120
00001313136
00001313152
00001313168
00001313184
00001313200
00001313216
00001313232
00001313248
00001313264
00001313280
00001313256
00001313312
00001313328
00001313344

-@- Back

% Mavigate
-

Find
U| Unicode

00 01 02 03 04 05 06 07 08 03 10 11 12 13 14 15
3B 04 3E 04 20 00 1D 04 2E 00 00 00 18 04 2E 00
ES 88 §7 88 8m 80 TE 31 44 4F 43 20 00 5B 17 63
FD 4C FD 4C 00 00 48 77 FA 4C 02 00 00 D2 09 00
ES 41 52 44 45 4C 34 20 44 4F 43 20 10 32 AF 64
FD 4C FF 4C 00 00 66 BE Fl 4cC 02 00 00 3C &C 00
42 6F 00 63 0D 78 D0 00 00 FF FF OF 00 SF FF FF
FF FF FF FF FF FF FF FF FF FF 00 00 FF FF FF FF
Ol 1B 04 35 04 3& D4 46 04 38 04 OF 00 SF 4F 04
SF 00 4E 00 54 00 46 00 53 00 00 00 2E 00 64 00
88 85 82 96 88 OSF 7E 31 44 4F 43 20 00 %8 F7 23
FF 4C FF 4C 00 00 1C 95 E6 4C 02 00 56 5& 03 00
ES 64 00 6F 00 63 00 00 00 FF FF OF 00 F2 FF FF
FF FF FF FF FF FF FF FF FF FF 00 00 FF FF FF FF
ES 4C 00 65 00 63 00 74 00 €9 00 OF 00 F2 &F 00
6E 00 SF 00 4E 00 54 00 46 00 00 00 53 00 2E 0O
ES 45 43 54 45 4F TE 31 44 4F 43 20 00 6E 4a A4
FF 4C FF 4C 00 00 4B R4 FF 4C 00 00 00 00 00 00
ES 57 52 44 30 30 30 32 54 4D 50 20 10 3C 4B Ad
FF 4C FF 4C 00 00 4C 24 FF 4C 10 00 00 34 04 00
42 64 00 6F 0D 63 D0 00 00 FF FF OF 00 F2 FF FF
FF FF FF FF FF FF FF FF FF FF 00 00 FF FF FF FF
01 4C 00 €5 0D 63 00 74 00 63 00 OF 00 F2 GF 0O
6E 00 SF 00 4E 00 54 00 46 00 00 00 53 00 2E 00
45 43 54 45 4F 7JE 31| |44 4F 43|20 45 a4
Fr 4c|[FF 4c|[oo oo|[¢c m¢  FF 4c|[10 o0|[o0 34 04 00
00 00 00 00 Q0 00 00 00 00 00 00

e€—€RE~1D0OC .
2LaL. .HweL. ..
eAZDEL4 DOC .
2LaL. .fécL. ..

Bo.c.®X...a38. .

AAAAAAARAS. .

..5.:.F.8...

<WB—Ep~1DOoC ..

#ZLalk. . . oxl. .

ed.o.c...aq..

HAAAAAAAAS. .

eL.e.c.t.i...

n._.N.T.F...

eECTIC~1DOC .

aLakl. .Eoal. .

eWRDOOD2TMP .
ALaL. .L=gl. . .

Bd.o.C...H4..

AAAAAAAAAS. .

L.e.c.t.i...
n._.N.T.F...S

LECTIO~ \I.

} Go to Offset ? Go to Sector

Unicode
cee-. | IO H..HM.

[frfz=

Puc. 1.101. Buznauenns nepioro kiacrepa daina

FAT1 no3Bosisie BUNUcaTu MOBHUM JIAHIIOKOK KJIACTEPIB ISt
nociipKyBaHoro ¢ainy. BimoMo, mo nepiuii kiaactep daitny — 16.
Y HBOMY 3a TEXHOJIOTIEI 3B’S3HMX CHUCKIB 3alucaHl HoMepa
HaCTYyIHMX KjactepiB jaHIitokka. FAT1 naBegena na puc 1.102.
OpHa 3 TeXHOJIOT1i BIIHOBIICHHS JaHUX HA HAKOMUYYBayi MOJISTa€e B
nepioguuHoMy KomitoBanHi 30epiranHi FAT. Ha nanomy etami e
HEOOXITHO 3pOOUTH TaKOX JIsi BUKOHAHHS OCTAHHBOI YACTHUHU

poboTu.
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5 K3 sack Edit 0P Find @N't )GtOfft xGi
E ave @ acl I - ‘q n avigate - o10 5 L]

view + | [a] ascn |[U] Unicode

Cffset 00 01 02 03 04 05 06 07 08 05 10 11 12 13 14 15 ASCIT
00001056768 8 FF FF FF 03 00 04 00 05 00 06 00 07 00 08 00| MARS. « v eueennna.
00001056784 0% 00 02 00 OB 00 OC 00 0D 00 OE 00 OF 00 FF FFf svvevnnnnnnnns as

00001056800 11 00 12 00 13 00 14 00 15 00 16 00 17 00 18 00f --cecemmmnnnnnnns
00001056816 1% 00 1z 00 1B 00 1C 00 1D 00 1E 00 1F 00 20 00f --ccemmnmnnnnns .
Qo00l056832 FE_FF_00 00 00 00 00 00 Q0 00 00 00 00 00 00 D0Y A8.ccusennnnnnnn
00001056848 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001056864 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001056880 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001056856 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
000010565912 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001056528 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
000010565944 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
000010565960 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
000010565976 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
000010565952 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057008 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057024 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057040 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057056 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
ooo01057072 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057088 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057104 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057120 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057136 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057152 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns
00001057168 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 | cieemmnannnnnns

Puc. 1.102. Tabmus FAT1

Bunmmemo 3 FAT1 noBHwmif TaHIioxok kiactepiB daimy: 1146
— 1216 — 1316 —1416 — 1516 — 1616 — 1716 — 1816 — 1916 — 1 Ay — 1B1s —
1C16 — 1D16 — 1E16 — 1F16 — 2016 — FFFF.

B 10-if cuctemi 4YHMCIEHHS OTPUMAaHUN  JAHIFOXKOK
npuBeneHui B Ta0m. 1.

JlonaBumiy  paHilie BiIOMHA HOMEp TMEpHIOro KjacTepa,
oTpuMaemo HactynHe: 16-17-18-19-20-21-22-23-24-25-26-27-28-
29-30-31-FF.

KinpkicTe KjacTepiB B JIAHIIOKKY JOpiBHsE€ 17. 3HAYUTH,
MOKHa po3paxyBaTu po3mip ¢ainy: Vg = 17 (xiactepiB) * 32
(cextopa) * 512 (Gait / cextop) = 278528 (6aiit) abo 278,528
(xbaiit). IIpaBuibHICTH OOUYMCIECHb MEPEBIPSIEMO Yy BIACTHBOCTAX
datimy (puc. 1.103).

Tabnuys 1
Jlantror kmactepiB ¢aiiny (B 10-1i cuctemi YucieHHs)
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001116: 1710 001916:2510
001216: 1810 001A16:2610
001316: 1910 001B16:2710
001416 =209 001Ci6=2810
001516:2110 001D16:2910
001616 = 2210 001E16 = 3010
001716:2310 001F16:3110
001816 = 2410 002016 = 3210

FFFF — nocnennuit knacrep.

'] Ceoiicrea: Lection_NTFS.doc

OBwme |}:3uu-1 dalina | Ocoficie I NoapobHo

@ﬂ

Tun dalina:

Lection_MNTFS.doc

Microsoft Ward 97 - 2003 Document (. doc)

W3mMeHWTb. ..

Mpunowenve: (W] Microsoft Word

PacnonoseHue: iy
PazMep: 269 KB (275 456 BalT)
Ha guckee: | 272 KE (278 523 dairr)

Puc. 1.103. [Tepesipka po3mipy daiina

[Ticass 1bOro BHUKOHYIOTh TMEPEBIPKY JIAHIIOKKA KIIACTEPIB
LUISIXOM IEPEXOLY B KOKHHUM KIIacTep.

1-nit knactep (16-uit).

Jis 3unTyBaHHS 3amucaHoi B Led kimactep 1H(opmaii
BUKOHYIOTb PO3paxyHoK 3a Gopmyiioro (1):

NS = ROOT+(N-1)*SK, (1.1)
ne NS — HoMep cekTopa 3 TaHUMH;
ROQOT — HOMEp CEekTOpa KOPEHEBOTO KATAJIOTY;
N — HOMep KiacTepa JaHIIOKKAa B JECATKOBIM CHCTEMI
YUCJICHHS;
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SK — KUJIbKICTh CEKTOPIB Ha KJIacTep.
Otxe, orpumaemo NS = 2564+(16-1)*32=3044 (cexTop).

Howmep

E Save

[ view w | [A] Ascn

Ccffset
00001561088
00001561104
00001561120
00001561136
00001561152
00001561168
00001561184
00001561200
00001561216
00001561232
00001561248
00001561264
00001561280
00001561296
00001561312
00001561328
00001561344
00001561360
00001561376
00001561392
00001561408
00001561424
00001561440
00001561456
00001561472
00001561488

-@ Back

0o
1E
20
0D
4F
30
73
i3
20
30
3D
34
3z
40
20
20
28
20
35
41
42
45
30
4z
37
3F
3z

CEeKTOpa

“

01
04
00
00
04
04
00
20
00
04
04
04
04
04
00
00
00
0o
04
04
04
04
04
04
00
04
04

U| Unicode

0z
41
3F
24
20
20
79
20
3E
46
4B
35
20
3E
3z
3F
36
38
41
2n
40
20
3ac
2E
-]
3E
30

03
04
04
04
00
0o
00
00
04
04
04
04
00
04
04
04
04
04
04
04
04
0o
04
00
00
04
04

04
3D
3E
30
41
28
73
41
40
a8
45
20
3D
39
3D
30
35
20
3z
30
3E
44
4F
20
GE
34
35

05
04
04
04
04
0o
0o
04
04
04
04
o]
04
04
04
04
04
0o
04
04
04
04
04
00
oo
04
04

KOPEKTHUH,

Edit - hg:fﬂmd

0e 07 08 0% 10 11
3E 04 32 04 3D 04
3D 04 4F 04 42 04
35 04 3B 04 3E 04
38 04 41 04 42 04
66 00 €9 00 eCc 00
74 00 65 00 6D 00
3F 04 3E 04 41 04
33 04 30 04 3D 04
38 04 20 00 34 04
20 00 32 04 20 0O
44 04 30 04 35 04
30 04 20 00 43 04
41 04 42 04 32 04
35 04 48 04 3D 04
3c 04 4F 04 42 04
41 04 42 04 3n 04
3E 04 3F 04 42 04
38 04 45 04 20 00
45 04 2c 00 20 00
39 04 41 04 42 04
3B 04 35 04 48 04
42 04 38 04 20 00
3F 04 2E 00 25 00
64 00 6F 00 77 00
34 04 35 04 40 04
42 04 20 00 3D 04

12
4B
38
3z
35
€5
29
3E
38
30
3z
3B
41
30
35
38
38
38
34
43
32
2D
38
2E
73
36
35

Sector:

OCKIJTbKH
BIJIMOBIIal0Th MOYATKY 3MicTy (aitmy (puc. 1.104, 1.105).

13
04
04
04
04
0o
0o
04
04
04
04
04
04
04
04
04
04
04
04
04
04
0o
04
oo
oo
04
04

% Navigate
-

14
35
4F
30
ac
20
20
31
37
3D
38
3E
42
45
39
20
45
47
38
41
30
3F
20
oD
)
38
41

i5
D4

04
04
0o
0o
04
04
04
D4
04
04
04
D4
00
04
04
D4
04
04
04
0o
0o
0o
04
D4

ASCIT
L.AL=.F.2.=.E.5.
.7.>.=.0.B.8B.0.
L.5.0.5.;.7.2.0.
C. .BA.B.R.B.5.<.
0. .(.£f.i.1l.e. .
s.y.s.t.e.m.). .
- PN - s
B.3.0.=.8.7.
8.8. .4.0.=.
=.KE.E. .2. .2.8.
.D.0.5. ;>
2. .=.0. .C.A.B.
9.A.B.2.0.E.
.2.=.5.H.=.5.9.
.?2.0.<.0.B.8. .
(.6.5.A.B.:.8.E.
.8. .>.?.B.8.G.
5.A.:.B.E. .4.8.
L.:.0.E.,. .C.A.
BE.@.>.2.R.B.2.0.
E. .D.;.53.H.—-.7.
0.<.0.B.8B. .B. .
B... .?2...)

P

W.i.n.d.o.w.s. .
?.».4.4.5.8.6.8.
2.0.5.B. .=.5.A.

3044 [0xBE4) Offset:

3HaANIEeH]

} Go ta Offset x Go to Sector

Unicode
CcHOBHHE
MOHSTHS
- damnosa
A cHCTeM
a (file
system)
- cnocob
OpTaHMs
QUMM IOaH
HHX B BM
e damno
E Ha YCT
poMCTEaX
BHEMHEHR
maMaTH
(EecTEMX
M OINTHY
ECKMX DM
vc
TpOMCTEAa

cKax,

X durem-1
aMATHM M
T. I.) ..
Windows
nonnepIs:

BaeT Hec

1 558 528 (0x17C800)

Puc. 1.104. 3mict nepmoro kinactepy daitny (pparmenT)

JTaHl
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I()CHOBHHE MOHATHHA

[®atircean cuemena {file svsten) — ciocod opraHM3aMH TaHHEIX B B baii1oE Ha yeTpoHcTEax
BHEMIHCH NaMATH (KECTRHX H ONTHYCCKMX JUCKAX, yCTpolcTBax Gaem-navMaT 1 T. IL.).

Windows moanepKEEaeT HECKOIBKO (aliToBEX CHCTEM TA PAsTHYHALX BHEIIHHX YCTPOHCTE:

NTFS — ocHOBHaA datinosas cueTemMa cemeiictea WindowsNT;

FAT (File Allocation Table — Tabauna pasvemerna daitaos) — mpoctas daitnosa cucTemMa
uenombsyeMaa Windows 414 yerpoiicTs Qe maMaTH, a TAKKE UL COBMECTHMOCTH © APYTHMH
OnﬁpﬁuHOHI{bI\ﬂ’I CHCTEMAMH TIPH YCTAHOBKE Ha THCKH C MHOKECTECHHOMN SﬁTpYSKOH QcHOEHBEIM

KOTUPOH HasBaHa Be aiinosan cnc‘rewa) Heo0XOoMMat 171 onp exeneHuA pacnonoxenns daiina
Ha aucke. Cymectsyer Tpa Bapuanta FAT, 0TIHYaI0WIHXCA PaspATHOCTBIO HACHTHGHKATOPOB,
VKa3bIBAIOWEX pasMemenHe daiinos: FAT12, FAT16 n FAT32;

exFAT (Extended FAT — pacimpernas FAT) — passutre dafnosoii cuctemer FAT,
Henoabsyomee 64 paspanHble naeHTHGHKaTophL. [IpHMeHAETCA B OCHOBHOM J7T4 YCTPOHCTE
daem-naneTH;

CDFS (CD ROM File System) — daiinosas cuetema 1 CD quckos, odbeguHAIMAS
dbopmater ISO 96601 m Joliet?;

UDF (Universal Disk Format — vaneepcanensii dopmat nuckos ) — Galinosas cuerema 1

Puc. 1.105. [TopiBHsHHS 1HpOpMaIi B epuioMy Kiactepi 1 B ¢aiini

AnanoriyHo 1o ¢opmyin (1) BUKOHAEMO pO3paxyHKH st
HACTYITHUX KJIaCTepiB (hailiy.

2-mit knactep (11,6=171¢)

NS =

2564+(17-1)*32=3076 (cexTop).

Iadopwmaris, 3anmcana B 2-uii kiaactep ¢aimy, HaBe[eHa Ha
puc. 1.106.
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cffset 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 ASCIT Unicode
00001574896 25 00 2ZE 00 OD 00 12 04 20 00 3E 04 3F 04 40 04 | )....... .>.?.8. | }..B onp
000015745912 ES 04 34 04 35 04 3B 04 35 04 3D 04 3D 04 3E 04 | 5.4.5.;.5.=.=.>. | gOoeneHHo

000015745928 3% 04 20 00 3E 04 31 04 3B 04 30 04 41 04 42 04 | 5. .>.1.;.0.A.B. | # obnacr
00001574544 28 04 20 00 42 04 3E 04 3c 04 30 04 20 00 28 00 8. .B.>.<.0. .{. | TOomMa |
00001574560 30 04 34 04 40 04 35 04 41 04 R0 00 3D 04 30 04 | 0.4.@8.5.A. .=.0. | agpec Ea
00001574576 47 04 30 04 2B 04 30 04 20 00 4D 04 42 04 3E 04 | G.0.;.0. .M.B.>. | wama 5TO
00001574552 3% 04 20 00 3E 04 31 04 3B 04 30 04 41 04 42 04 | 5. .>.1.;.0.A.B. | & obxmact
00001575008 38 04 20 00 43 04 3n 04 30 04 37 04 4B 04 32 04 | B. .C.:.0.7.E.2. | M YKa3HE

00001575024 30 04 35 04 42 04 41 04 4F 04 20 00 32 04 20 00 | 0.5.B.A.0. .2. . | asTCH B

00001575040 37 04 30 04 33 04 40 04 43 04 37 04 3E 04 47 04 | 7.0.3.8.C.7.>.G. | sarp¥ysox
00001575056 3D 04 3E 04 35 04 20 00 27 04 30 04 3F 04 38 04 =.>.5. .7.0.7.8. | HO samom
00001575072 41 04 38 04 2% 00 20 00 40 04 30 04 41 04 3F 04 |2.8.). .@.0.R.7%. | cH) pacno
00001575088 3E 04 3B 04 3E 04 36 04 35 04 3D 04 30 04 20 00 | >.;.>.6.5.=.0. . | onmoxmena

00001575104 3E 04 41 04 3D 04 3E 04 32 04 3D 04 30 04 4F 04 | >.BA.=.>.2.=.0.0. | ocrEOEHax
00001575120 20 00 41 04 28 04 41 04 42 04 35 04 3C 04 3D 04 .A.B.A.B.5.<.=. CHCTEME
00001575136 30 04 4F 04 20 00 41 04 42 04 40 04 43 04 32 04 | 0.0. .R.B.E.C.:. | 2" CTDVK
00001575152 42 04 43 04 40 04 30 04 20 00 4E 00 54 00 46 00 | B.C.8.0. .N.T.F.  Typa NTF
00001575168 53 00 13 20 20 00 33 04 2B 04 30 04 32 04 3D 04 | 5.. .3.;.0.2.=. | 3- rmaEen
00001575184 30 04 4F 04 RO 00 42 04 30 04 31 04 3B 04 38 04 | 0.0. .B.0.l1.;.8. | am rabmam

00001575200 46 04 30 04 20 00 44 04 30 04 3% 04 3B 04 3E 04 F.0. .D.0.9%9.;.>. | ua damnno
00001575216 32 04 20 00 28 00 4D OO0 61 00 73 00 74 00 65 00 | 2. .(.M.a.s.t.e. | B (Maste
00001575232 72 00 20 00 46 00 &% 00 6C 00 €5 00 20 00 54 00 | r. .F.i.l.e. .T. | r File T
00001575248 €1l 00 &2 00 &C 00 &5 00 2c 00 A0 00 4D 00 46 00 | a.b.l.e.,. .M.F. | able, MF
00001575264 54 00 2% 00 ZE 00 20 00 12 04 20 00 37 04 30 04 | T.)... ... .7.0. | T). B =2
00001575280 3F 04 38 04 41 04 4F 04 45 04 20 00 4D 04 42 04 | ?.8.A.0.E. .M.B. | omcax 2T
00001575296 3E 04 39 04 20 00 42 04 30 04 31 04 3B 04 38 04  >.9. .B.0.l.;.B. o# Tabmm

Sector: 3076 [0xC04) Offset: 1 574 912 [0x180800)

Puc. 1.106. Indopmarris 2-ro kinacrepy daiiny (bparmeHT)

3-iit kmactep (12;6=18¢)

NS =2564+(18-1)*32=3108 (cexTop).

Indopwmaris, 3anucana B 3-iii knactep (aiily, HaBeJIeHA Ha
puc. 1.107.
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Cffset 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 ASCII Unicode
00001551216 32 04 3E 04 35 04 20 00 37 04 30 04 3F 04 38 04 | 2.>.9. .7.0.2.8. BoM samm
00001551232 41 04 38 04 0D 00 1F 04 3E 04 20 00 40 04 30 04 2.B..... >. .@.0.  cu.Tlo pa
00001551248 41 04 3F 04 3E 04 3B 04 3E 04 36 04 35 04 3D 04 R.2.>.;.>.6.5.=. cnomoxen
00001551264 38 04 4E 04 20 00 3E 04 42 04 3D 04 3E 04 41 04 | B.N. .>.B.=.>.A.  ME OTHOC
00001551280 38 04 42 04 35 04 3B 04 4c 04 3D 04 3E 04 A0 00 | B.B.5.;.L.=.>. . MTeIbHO
000015512596 !D 00 46 00 54 00 A0 00 30 04 42 04 40 04 38 04 M.F.T. .0.B.@.8. MFT aTpmu
00001551312 31 04 43 04 42 04 4B 04 20 00 31 04 4B 04 32 04 1.C.B.K. .1.K.2. ByTu Bus
00001551328 30 04 4E 04 42 04 20 00 40 04 35 04 37 04 38 04 O.N.B. .B.5.7.8 apT pesM
00001551344 34 04 35 04 3D 04 42 04 3D 04 4B 04 35 04 20 00 | 4.5.=.B.=.K.5. OEHTHHE
00001551360 38 04 20 00 3D 04 35 04 40 04 35 04 37 04 38 04 8. .=.5.8.5.7.8.  u Hepesm
00001551376 34 04 35 04 3D 04 42 04 3D 04 4B 04 35 04 2E 00 | 4.5.=.B.=.E.D...  [OSHTHHE.
00001551352 20 00 20 04 35 04 37 04 38 04 34 04 35 04 3D 04 . .5.7.8.4.5.=. Pesumen
00001551408 42 04 3D 04 4B 04 35 04 20 00 30 04 42 04 40 04 B.=.E.5. .0.B.B. THHEe aTp
00001551424 38 04 31 04 43 04 42 04 45 04 20 00 28 00 72 00  8.1.C.B.K. .{(.r.  mbyru (r
00001551440 65 00 73 00 6% 00 64 00 65 00 6E 00 74 00 RO 00 | e.s.i.d.e.n.t. esident
00001551456 61 00 74 00 74 00 72 00 69 00 62 00 75 00 74 00 | a.t.t.r.i.b.u. attribut
00001551472 65 00 73 00 2% 00 20 00 3F 04 3E 04 3B 04 3D 04 e.s.). .?2.>.;.=. es) nomu
00001551488 3E 04 41 04 42 04 4C 04 4E 04 20 00 3F 04 3E 04 | >.A.B.L.N. .?.>.  ocTbE IO
00001551504 3Cc 04 35 04 45 04 30 04 4E 04 42 04 41 04 4F 04 <.5.I.0.N.B.A.O.  MemapoTcs
00001551520 20 00 32 04 20 00 44 04 30 04 35 04 3B 04 3E 04 2. .D.0D.9.; >l 5 dafro
00001551536 32 04 43 04 4E 04 A0 00 37 04 30 04 3F 04 38 04 | 2.C.N. .7.0.7.8. =ByD 3amm
00001551552 41 04 4C 04 A0 00 4D 00 46 00 54 00 2C 00 20 00 | A.L. .M.F.T., . | ce MFT,
00001551568 3D 04 35 04 40 04 35 04 37 04 38 04 34 04 35 04 =.5.8.5.7.8.4.5. mnepesuzme
00001551584 3D 04 42 04 3D 04 4B 04 35 04 20 00 30 04 42 04  =.B.=.K.5. .0.B. HuTHHe aT
00001551800 40 04 38 04 31 04 43 04 42 04 4B 04 20 00 28 00 €.8.1.C.B.E. .(. p#byra (
00001551¢ele EE 00 &F 00 6E 00 72 00 65 00 73 00 €9 00 64 00 n.o.n.r.e.s.i.d. nonresid

Sector: 3108 (0xC24) Offset: 1 591 296 (0x184800)

Puc. 1.107. Indopmanis 3-ro knacrepy ¢aiiiny (pparMeHT)

Jl7i HaCTYymHUX KJIacTepiB alrOPUTM OyJe aHAJIOTIYHUM, TOMY
PO3paxyHKH 1 pUCYHKH HE HABEJICHI.

BinnoBinennss Buganenux ¢aiiais. Jlam  posriasHEeMo
BUIIAJIKOBE, HE HABMHUCHE, BUJAICHHA (ailiiB 3 1HPOpPMAIIEIO, SKY
TpeOa BimHOBUTH. [lepie mpaBmiio miciis MOMHJIKOBOTO BUJAJICHHS
JaHUX — HIYOTO HE 3alKMCyBaTH 1 HE BHUJAIATH 3 HAKOMMYyBaua,
TOMY 1110 11€ 3MIHUTh Tabmuio FAT.

[Tpunyctumo, mo ¢aitn Lection NTFS.doc OyB momuikoBo

Bunanenuit. [Ipo e cBiguuth MiTka E5 B KOpeHEeBOMYy KaTayiosi
(puc. 1.108).
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G Save

Fview « |[A] ascn

Cffset
00001313152
00001313168
00001313184
00001313200
00001313216
00001313232
00001313248
00001313264
00001313280
000013132596
00001313312
00001313328
00001313344
00001313360
00001313376
00001313392
00001313408
00001313424
00001313440
00001313456
00001313472
00001312488
00001313504
00001313520
00001313536
00001313552

Jlns BupaneHux (aiyiiB XapakKTepHO CIOTBOPEHHS iX iMEH

@- Back

% Mavigate
-

Edit
<
U| Unicode

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 ASCIT

ES 4C 00 €5 00 63 00 74 00 65 00 OF 00 F2 GF 00| eL.e.c-t.i...To.
6E 00 5F 00 4E 00 54 00 46 00 00 00 53 00 2E 00 |m. .N.T.F...S...
[ES 45 43 54 45 aF 7E 31] [44 4F 43|[20/[00[6E|[4a 4| | [EEcTIO~Ipod [
[er_ac|[rF 4c][oo oo|[4B 22 FF 4c|[oo 00|[o0 00 00 00| |arfal. Rk=ag]. ... ]
ES 57 52 44 30 30 30 32 54 4D 50 _20 10 3C 4B A4 | eWRDOOO2TMP .<Ex
FF 4C FF 4C 00 00 4C A4 FF 4C lo‘gsiaﬁtaibw't 00 | LAL..LEAL...4..
E5 64 00 6F 00 &3 00 00 00 FF FF FF | ed.c.c...Aq..TAA
FF FF FF FF FF FF FF FF FF FF 00 00 FF FF FF FF | AAAARAAAAf. . AA8A
ES 4C 00 65 00 63 00 74 00 65 00 OF 00 F2 &F 00| | eL.c.c-t.i...To.
6E 00 5F 00 4E 00 54 00 46 00 00 00 53 00 2E 00 |m. .N.T.F...S...
E5 45 43 54 49 4F JE 31 44 4F 43 20 00 6E 4A A4 | RECTIO~1DOC .nJ=
FF 4C 04 4D 00 00 4C 24 FF 4C 10 00 00 34 04 00| 5L.M..LEaL...4..
ES 66 00 54 00 65 00 73 00 74 00 OF 00 43 2E 00| | ef.T.e.s.t...I..
74 00 &D 00 70 00 00 00 FF FF 00 00 FF FF FF FF | t-m.p...as..aaa7a
ES5 52 00 €5 00 61 00 64 00 7S 00 OF 00 4% 42 00/ eR.c.a-d.y...IB.
6F 00 6F 00 73 00 74 00 50 00 00 00 65 00 72 00 | b-o.5.t.P...c.zr.
ES5 45 41 44 59 42 7E 31 54 4D 50 20 00 4F E4 6D | eEADYB~1TMP .Omm
04 4D 04 4D 00 00 E6 6D 04 4D 21 00 00 00 80 00 | |.M.M..=m.M!...B.
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 || ocoeuoiooan ot
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | |-vuuuuceaaaaoo..
00 00 00 00 00 0O 00 00 00 00 00 00 00 0O 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | |- ocowueooooaa ot
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | |-vuuuuceaaaaoonn

Sector: 2 564 [DxAD4) Offset:

croBmi ASCII 1 3artoBHEHHS.
JIs BITHOBJICHHS JIaHMX Tepexoaumo B pexxuMm Read/Write 1
Bumnpapisiemo imM’s ¢aimy. Ilicns mporo mitka E5 3aminryerbcs
BianoBigHUM KojioM OykB B ASCII (puc. 1.109).
[Ticns mporo mepexomsith B FATI, B sKkiii Temep 3amicTh

3aIIMCIB

po

HOMEpHU  KJIacTepiB
3HaxoAAThCs Hy (puc. 1.110).

Puc. 1.108. Buganenuii daiin 3 mitkoro ES

} Go to Offset » Go to Sector

Unicode

oostP.exr

1313 184 (0x140940) |1

B

¢aitny Lection NTFS.doc

Ockinpku, 3a3ganerinp Oyma 3pobnena komis FATI1, To
BIIHOBJTIOIOTh 3alIUCH B HIM 3TiTHO 3 HOMEpPAMH KIacTepiB (puc.

1.111).
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Unicode

offset 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 AsCIT
00001313152 | [E5 4C 00 65 00 63 00 74 00 63 00 OF 00 F2 6F 00| | kL.e.c.t.i...ro.
00001313168 | |6E 00 5F 00 4E 00 54 00 46 00 00 00 53 00 2E 00| | p._.N.T.F...S3...
00001313184 | [4C 45 43 54 49 4F 7TE 31| |24 4F 43|20 an 4| | @ecrro~dpod [Jzd
00001313200 | [FF 4c|[eF 4c|[00 00|[4B a4 rr 4c|[oo 00|[00 00 00 00| jaxfa]. .Rasd]. ..
00001313216 | |[ES 57 52 44 30 30 30 32 54 4D 50 20 10 3C 4B Ad|| EWRDOOD2TMP .<E=
00001313232 | |FF 4C FF 4C 00 00 4C A4 FF 4C 10 00 00 34 04 00|| RLAL..L=AL...4..
00001313248 | |E5 64 00 6F 00 63 00 00 0O FF FF OF 00 F2 FF FF| | pd.0.C...mq..TAR
00001313264 FF FF FF FF FF FF FF FF FF FF 00 00 FF FF FF FF|| aaaaaaaaasa. . aaasd
00001313280 | |E5 4C 00 65 00 63 00 74 00 €S 00 OF 00 F2 6F 00| | gL.e.c.t.i...To.
00001313296 | |6E 00 5F 00 4E 00 54 00 46 00 00 00 53 00 2E 00| | m. .N.T.F...S...
00001313312 | |ES 45 43 54 43 4F TE 31 44 4F 43 20 00 6E 44 Ad|| pECTIO~1DOC .nJ=
00001313328 | |FF 4C FF 4C 10 00 00 34 04 00| #L.M..LaaL...4..
00001313344 | [E5 66 00 74 00 OF 00 435 2E 00| ef.T.e.s.t...I..
00001313360 T4 00 FF FF 00 00 FF FF FF FF|| t.m.p...qa8..9988
00001313376 | [E5 52 00 79 00 OF 00 45 42 00| eR.e.a.d.y...IB.
00001313392 | |6F 00 50 00 00 00 65 00 72 00|| p.o.S.t.P...e.r.
00001313408 | [E5 45 54 4D 50 20 00 4F E4 6D| | eEADYB~1TMP .Omm
00001313424 | |04 4D 04 4D 00 00 E6 6D 04 4D 21 00 00 00 80 00|| |.M.M..zm.M!...B.
00001313440 | (00 00 0O 00 0O 00 00 00 0O 00 0D 00 00 00 00 00| |[...... .. _.....
00001313456 | |00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00

00001313472 | (00 00 00 00 DO 00 00 OO0 0O 00 00 00 00 00 00 00

00001313488 | |00 00 00 00 00 00 00 00 0O 00 00 00 0D 00 00 00

00001313504 | [00 00 00 00 00 00 0O 00 0O 00 00 00 00 00 00 00

00001313520 | |00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00

00001313536 | (00 00 00 00 DO 00 00 OO0 0O 00 00 00 00 00 00 00

00001313552 | |00 00 00 00 DO 00 00 OO 0O 00 00 00 00 00 00 0O

Sector: | 2 564 [0xAD4) Offset:

Puc. 1.109. BigHoBnenns imeHi daimy

E Save @ Back

A

/il Forward

Edit
-

E.',."ﬁ Find

% Mavigate

[ 1313 184 x140940)

) Go to Offset x Go to Sector

E‘V\ew - ASCII |U|Um(ode
offset 00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 Unicode

0000105674B F8 FF FF FF 03 00 04 00 05 00 06 00 07 00 08 00 | EAs..ceeeeennnn | maeannnn
000010567 4 09 00 O& 00 OB 00 OC 0O 0D 00 OE 00 OF 00 FF FF | .f--cueuecnen-n. AR | eeenaaan
00001056800 0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001056816 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001056832 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001056848 00 00 00 00 00 00 OO 0O 00 00 00 00 00O 00 00 00

00001056864 o0 00 00 OO OO0 00 OO 00 00 00 00 00 00O OO0 00 00

00001056880 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001056896 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001056512 00 00 00 00 00 00 OO 0O 00 00 00 00 00O 00 00 00

00001056928 00 00 00 00 00 00 0D 0O 00 00 00 00 OO OO0 00 00

00001056944 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00

00001056960 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001056976 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001056552 00 00 00 00 00 00 OO 0O 00 00 00 00 00O 00 00 00

00001057008 o0 00 00 OO OO0 00 OO 00 00 00 00 00 00O OO0 00 00

00001057024 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001057040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00001057056 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 | cvemimmcenanene | mmeennnn
00001057072 00 00 00 00 00 00 0D 0O 00 00 00 00 00 00 00 00 | ivemimmmeieeee | mmeemns
00001057088 o0 00 00 OO OO0 00 OO 00 00 00 OO0 00 OO0 00 00 00 | weeennmmmeeneaen [ emeeannn
00001057104 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | tvveenmncnnnnnns | saaannnn
00001057120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | tvvvenmecnnennns | maaannnn
00001057136 00 00 00 00 00 00 OO 0O 00 00 00 00 00 00 00 00 | iveeimmcen e | mmeennnn
00001057152 o0 00 00 OO OO0 00 OO 00 00 00 OO0 00 OO0 00 00 00 | weeennmmmeeneaen [ emeeannn
00001057168 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 | tvveenmncnnnnnns | saaannns

Sector: | 2064 [0xB10)  Offset: | 1 056 768 [0x102000)

Puc. 1.110. [TopoxxHi knactepu BugaieHoro dainy B FATI
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Cffset 00 01 02 03 04 05 06 07 08 05 10 11 12 13 14 15 LSCII Unicode
00001056768 F8 FF FF FF 03 00 04 00 05 00 06 00 07 OO0 08 00 meEmm.....cccenaen | cacannn.
00001056784 0% 00 O 00 OB 00 OC OO OD 00 OE 00 OF 00 FF FF | - cecenenaennnann AS | aeeeaaan

00001056800 11 00 12 00 13 00 14 00 15 00 16 00 17 00 18 00 | ..-camcfmcmemameas  mmcmaaa-
00001056816 15 00 1z 00 1B 00 1cC 00 1D 00 1E 00 1F 00 20 00 | . .-caccfcmaaala- - IEEErrrT
00001056832 FF FF ED 00 00 00 00 00 00 00 00 00 00 00 00 00 @ &EF.-.....oiaaaan daeann..
00001056848 00 00 00 00 00 OO0 00 OO0 00 00 00 00 00 00 00 00 @ «iicmmeiiiaaaas | ceeeaaa
00001056864 00 00 OO0 00 00 OO0 00 OO 00 00 OO0 00 00 00 00 00 | «eecmmeneiiaaaas | ceeeaaas
Q00010568860 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +iecennnncnannnn | sacnnaan
00001056896 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 @ .iecemennincnnnn | acanaan
00001056912 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 @ «iecmieiniiaaaas | ceeeaaas
00001056528 00 00 00 00 00 OO0 00 OO0 00 00 00 00 00 00 00 00 @ «iicmmeiiiaaaas | ceeeaaa
00001056944 00 00 OO0 00 00 OO0 00 OO 00 00 OO0 00 00 00 00 00 | «eecmmeneiiaaaas | ceeeaaas
00001056960 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +iecennnncnannnn | sacnnaan
00001056976 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | stiecmnnnncnannnn | sacaaans
000010569592 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 @ .iecemennincnnnn | acanaan
00001057008 00 00 00 00 00 OO0 00 OO0 00 00 00 00 00 00 00 00 @ «iicmmeiiiaaaas | ceeeaaa
00001057024 00 00 OO0 00 00 OO0 00 OO 00 00 OO0 00 00 00 00 00 | «eecmmeneiiaaaas | ceeeaaas
00001057040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +iecennnncnannnn | sacnnaan
00001057056 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | stiecmnnnncnannnn | sacaaans
00001057072 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 @ .iecemennincnnnn | acanaan
00001057088 00 00 00 00 00 OO0 00 OO0 00 00 00 00 00 00 00 00 @ «iicmmeiiiaaaas | ceeeaaa
00001057104 00 00 OO0 00 00 OO0 00 OO 00 00 OO0 00 00 00 00 00 | «eecmmeneiiaaaas | ceeeaaas
Qooo1l057120 00 00 0O 00 00 00 00 OO0 00 00 00 00 00 00 00 00 | sieceennncnannnn | smmmaaas
00001057136 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | +iecennnncnannnn | sacnnaan
00001057152 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 @ .iecemennincnnnn | acanaan
00001057168 00 00 00 00 00 OO0 00 OO0 00 00 00 00 00 00 00 00 @ «iicmmeiiiaaaas | ceeeaaa

Sector: 2 064 [0%310) Offset: | 1056834 (0x102042) |F

Puc. 1.111. BiganoBnena FAT1

[Ticas mporo mepexonsate y FAT2 1 BiIHOBIIOIOTH ii TaKOX.
[Ticas 30epexkeHHs pe3yabpTaTiB (aitn 1 iHOpMalilo B HBOMY
MOBHICTIO BIAHOBJIIOIOTBCA HA HAKONMWYyBaul. [3 poO3rIsHYyTOl
METOJIMKH B1THOBJICHHSA CIIAYIOTh TaKi BUCHOBKHU:

— HEoOXiTHO JaBaTH MAaKCHUMAJIbHO YHIKalIbHI iMeHa Qaiinam,
1100 X OyJI0 MPOCTIIIE 3HAXOUTH;

— nepioguyHo pobutu komii Tabmuii FATI, ocobnuBo micis
3amucy/cTBOpeHHs ¢aiiiB ado JUPEKTOPIN;

— TEepioANYHO POOUTH JedparMeHTaIlll0 HAKOIUYyBayiB JIJIs
Toro, mo6 y Ttomy uwcm Tabmumi FAT Oynu 3amoBHeHI 0e€3
poOLITIB.

1.9.2. 3aBaaHHs 10 CAMOCTIITHOr0 BUKOHAHHS
1. CTBOpUTH TEKCTOBUHM MOKYMEHT 13 PO3MIpOM B JEKUIbKA
KJIACTEePiB.
2. BuzHaunTH JAHIIOKOK KJIACTEPiB, IO BIAMOBIIAIOTH (ailry
y tabiuii FAT. [lpuBectu BiMOBIAHI pO3PAXyHKH.
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3. BuszHauuTH 3a KUIBKICTIO KJIACTEPIB Y JIAHIIOXKKY PO3MIp
daiiny. HaBectu po3paxyHKH 1 MIATBEPIKEHHS IX pe3yJIbTaTy.

4. IlepeBipuTH Ha BIIMOBIAHICTH 3MICTY (haiiia KOKEH KiIacTep
JaHIroxkkKa. [IpuBecTu BIAMOBIIHI PO3PAXyHKH 1 CKPIHIIOTH.

4. Buganutu (aiisn 1 BAKOHATH MOTO B1THOBJICHHSI.

1.9.3. 3anuTanHs A5 caMoNepeBipKu

1. Yomy nHa Bkiaami «BmactuBocti (aiimy» 3aBkau BKa3zaHO
JeKUIbKa 3HaYeHb HOro po3mipy?

2. SIxki 0cOOJMBOCTI 3amuCcy HOMEpPIB KiacTepiB B TaOJMIN
FAT?

3. Sk po3paxyBaTu po3mip ¢aiy 3a KUIbKICTIO 3aHHATHX OalT
B Ta0ym FAT?

4. o wMictuThcs B KiacTepax (aiay OKpIM 3ammcaHoi
1HbopMarrii?

5. SIx 3MIHUTBCS JAHIIOKOK Ki1acTepiB (aily npu BUAAICHHI 3
daiiny iHbopMallli po3MIpOM B I€KiJIbKA KJIacTepiB?

6. 3anexxHO BiJ KUIBKOCTI BUIBHOTO MICIS Ha HAKOMHUYyBaul
HA3BITh MOKJIMBI BapiaHTH ISl MICIb 3aMHCY KJIACTEPiB B TAOIHUIIIO
FAT micns nonaBanss iHdopmariii B daii.

7. SIxi gii HEoOX1HO BUKOHATH JJIsl BIHOBJIEHHS (ailmy mpu
floro BUITaKOBOMY BUJIATICHHI?

8. Sxi na1i He MOXKHA BHUKOHYBAaTH TMICJIS BHUITQJIKOBOTO
BUJQJICHHS (ailiTy A1 MOKIIMBOTO MOTO BiTHOBIICHHS?

9. Ha3BiTh 3amo0ikHI 3aX0/1H, sIKI HEOOX1JHO BUKOHYBATH JJIsI
HAJIAHOTO BIJIHOBJICHHS BUIIQJKOBO BHUJAJICHHX ¢aiaiB Ta
JTUPEKTOPI.

Tema 1.10. Cmpyxmypa ¢atinosoi cucmemu NTFS

Mera: OsHalloMuTHCA 31 CTPYKTYpOIO 3aBaHTaXyBaJIbHOTO
CeKTopa 1 HaBuuTUCS o0umcItoBaT po3mip 3anucy MFT.

1.10.1. TeopernuHi BizomocTi
daiinosa cucrema NTFS (New Technology File System) Oyna
po3po0JieHa 1 3ampoIlOHOBaHA JJIi BUKOPUCTAHHS  (PipMOIO
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Microsoft B 90-1 poku munysnoro cropiuus. I[Ipore, 10Bro Bona He
3HaxXoJujia MIMPOKOIO PO3MOBCIOMKEHHS Yepe3 BUMOIJIHBICTH /10
CHUCTEMHHX PECypCiB: MOTY>KHOCTI Mpo1iecopa, 00’eMy OnepaTuBHOT
nam’siTi 1 JUCKOBOTO MPOCTOpY. BupimeHHs npobieMu CUCTEMHUX
pecypciB  Ha  moyarky  2000-x  3abe3medymsiio  IIHPOKE
posnoBctokeHHs NTFS, ska Ha ChOTOIHINHIN J€Hb 3aIUIIAETHCS
HaWO1IBIT HAIIWHOIO 1 MIBUIAKOIO (PAiIOBOIO CHCTEMOIO.

3aranpHMNA TiAXiJ 10 BUKOPUCTAHHS MPOCTOPY HA JOTIYHOMY
JUCKY TIOJISATa€ B TOMY, III0 Ha JMCKY HE Ma€ Hi4oro, KpiMm (aiimis.
Konneniis apxitektypu NTFS nonsirae B Tomy, 1o BCl CITy»K00B1
CTPYKTypH (haiiJIoBOi CHCTEMH OpraHi3oBaHli B BHUAl (ailmiB y
3arajlbHOMy IIPOCTOp1 JIOTIYHOTO Aucka. Ha BinMiHY BijJ IHIIHUX
¢aitnoBux cucrem B NTFS BigcyTH1 XKOpCTKO 3aJaHi CTPYKTYpH.
VYBech AMCKOBHI MPOCTIp BUCTYMAa€e OOJACTIO JNaHUX, 1 OyIb-sSKUN
KJIacTep MOke OyTH BUAUICHUN (aiiiy.

B ocnogi noriynoro mucka NTFS nexuts Master File Table
(MFT) — cuyxOoBuit Qaiis, y sIkoMy MICTATBCS 3alUCH PO BCl
daiimu 1 katamoru joriyHoro aucky. Ilim 3omy MFT cnouatky
BUNLIAETHCA 12,5% Bim BChOT0 TUCKOBOTO MPOCTOPY HAKOMTMYYBaya.
Buninenunit HanMipHuii mpocTip 3abe3nedye e ¢parMeHTAaIliio
daitiny MFT npu 30ublIeHH] Horo po3Mipy. SKimo mpocropy He
BUcTayatume, To 30Ha MFT Oyne 3MmeHmeHa 10 (GaKTHYHOTO
po3mipy daitiry MFT.

Tinpku  3aBaHTaXyBaJbHUM  CEKTOp  Mae  (DIKCOBaHE
MICIIETIONIOKEHHS, 1 3HAXOUTHCS B HYJIBOBOMY ceKTopi. Tak camo,
gk 1 B ¢aioBux cuctemax cimeiictBa FAT, BiH 3akiHUyeThCs
curHatyporo S5AA.

Haii6inpm  BaxinBolO  1HQOpMAIl€I0  3aBaHTaXYBaJIbHOTO
CEKTOpa € HACTYIHA:

— HOMep novaTkoBoro kinacrepa MFT;

— HOMEp TMOYaTKOBOro Kiactepa (aiiay — Komii Nepimx
cucteMHuX 3amuciB MFT;

— PO3MIip 1HAEKCHOTO OJIOKY.

CTpyKTypa 3aBaHTaXyBaJIbHOTO CEKTOpa HaBeleHB B JlogaTky
2. Oco6auBictio noJis «Po3mip 3anucy MFT», mo 3aiimae 1 6aiir, €
NPEICTABICHHS TOBXHWHU 3amucy B OaliTax abo B KiacTepax.
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Ockinbku 1HGOpMaLIisl B 3aBaHTaXKyBaJIbHOMY CEKTOP1 30€piraeThbest
B IIICTHAAUATKOBIA CHCTEMI YHCIICHHS, TO HCOOXITHO JIOJaTKOBO
BHU3HAUYUTHU PO3MIPHICTH 3aIUCY.

[Ipu 3HaXOMKEHHI B BIANOBITHOMY OalTi JOAATHHOTO YHCITIA,
po3mip 3anmucy MFT mpencraBneno B kmactepax. [mst oTpumanHs
3HAYCHHS B 0aliTax BUpa3 00UUCTIOTH 3a (hopmyioro (1.2):

N6a171T = NKII X NceK/KJI X N6/CeKa (1 2)

1€ Neaiir — KUIBKICTB OalT, 1110 3aiiMae 3amuc MFT;

Nix — KUIBKICTB KJIaCTEPiB, 1110 3aiiMae 3anuc MFT;

Neex/xn — KUTBKICTh CEKTOPIB Ha KJIacTep;

No/cex — KUIBKICTH OalT B CEKTOpl, siKa JOpiBHIOE 512 3a

3aMOBYaHHAM.

[Ipu 3HaXOMKEHHI B BIAMOBIAHOMY OailTi BiJ’€MHOTO 4HCITIA,
po3mip 3anucy MFT npezncrasneno B 6aiitax. 3anucane 3Ha4CHHS €
CTYIIEHEM, JI0 SKOTO MITHOCATH 2, MI00 OTPUMATH JOBXKHUHY 3alHCy
B OariTax 3a ¢hopmyroro (1.3):

N6aﬁT = 2n, (1 3)

ne N — nopxuna 3anucy MFT B Gaiitax;
n — 10AaTHIN ekBiBajeHT Koy 3anucy MFT.

3a mpaBWJaMH  IIICTHAAISATKOBOT  api)METHUKHM  JTOJATHIM
€KBIBaJICHT HaBEJCHOTO KO/Ia 00UHCITIOEThCS 3a hopmyrioro (1.4):

n=0-— LMFT, (14)

7€ n — JOJaTHIM ekBiBajeHT Koy 3anucy MFT;
Lmer — kox po3mipy 3amucy MFT.

Hanpuxknan, none «Po3mip 3anmucy MFT» mictute xox 04, a
OJIMH KJIaCTep CKJIAAA€ThCs 3 32 CEKTOPIB.
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04 — me momaTHe YHUCIO, OTXE, PO3MIp 3alUCy BKa3aHUN B
KJIacTepax, 1 JOPIBHIOE YOTUPHOM KJlacTepaM. J[Jsi po3risigyBaHoOro
npukiany 3a ¢opmynoro (1) orpumaemo posmip 3anucy MFT B
OaiiTax:

Noaiir = Nin X Neewien X Nejeex =4 % 32 x 512 = 65536 (6aiir)

Posrnsnemo npukinaa, komu mnoje «Po3mip 3amucy MFEFT»
MICTUTh KoJ1 ES. 3anuc € Bij’éMHUM YUCJIOM, OCKUIBKH MEPIIUA OIT
onuHUYHUN. OTXKeE, po3Mip OyJie po3paxoBaHUil B OaiiTax.

3a dopmynow (3) oOUYMCIIOIOTH JOJATHIM EKBIBAJICHT KOy
3anucy MFT:

n=0- LMFT =00—-E5= 1B16 = 2710.
Posmip 3anucy MFT o6uucmtorots 3a hopmyioro (1):
Neaiir = 2" = 227 = 134217728 (6aiir) = 134 (MGaiir).

[ndopmarito mpo JoriyHui AucK 1 (aiaoBy CHCTEMY MOXHa
OTpUMATH HE TUIBKM 13 3aBaHTAXXyBaJbHOTO CEKTOpa, ajie 1 3a
JOTIOMOTOI0  YTWJIIT KOMaHAHoro psaka. [lounnatroum 3 Windows
XP, y xomangHuii psjpok BOyaoBaHa ytwiita Fsutil, ska Taxox
BU3HAvyae iHQOpMaILl0 TPO JIOTIYHUM JUCK 1 (palioBy CHCTEMY
NTES.

VYrtumita MicTUTh Hallp BJIACHUX KOMaHJ, SKI MOHa

NepersiHy T, HaOpaBimK B komananomy psaky fsutil fsinfo (puc.
1.112).
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EN AnmuHuctparop: CiWindows\system32\cmd.exe |£‘é]

Microzoft Windows [Version 6.1.76001
(c? Kopnopauus MavikpocooTr,. 2009. Bece npasa 3auMueHw.

C:\Users“AnmuuucTpatop>fsutil fsinfo
———— MopnepxWBaenme KoWaHad FSINFQ ———

drives CnUcCoOK BCEX ApaHBEpOB

drivetype 3anpoc THMnNa NpHEORA NAA YCTPOWCTE
wo lumeinfo 3anpoc WHOOPHMAUMH O TOME

ntfzinfo 3anpoc uHtopmaudd o NTFS
statistics 3anpoc CTATHCTHKH OAHWAOEOW CHCTEMH

C:sUsers\AQMHHUCTPATOP >

Puc. 1.112 Komanau ytumitu fsutil

Jnis Toro, o0 MeperyisiHy T BIJOMOCTI Ipo (ailioBy cucteMy,
BUKOPUCTOBYI0Th KoMaHy ntfsinfo (puc. 1.113).

-,
ep h OMEp 0 (>4 000 010 b
¥ 0 OpoO 0000000000 8 b
B 0 EpPOD npdnininioinioioinlo
060 1 EpoO [x000000000037
0 p p po 0 nidninlniointoininioininioin s A0
i Ep 1096
b E E eHeco 024
pOB R 0 1)
[lo 1 | nialolofoininiololo
b [ 0000000000
b pynloiofoioiniololno
0 D 6 [ 0000000000
0 0 = pynloiofoioiniololno
| op [P [} 8 A 2 (14
H p op

Puc. 1.113. Pe3ynbraT komanau ntfsinfo

st Toro, mo0 oOTpuMaTd BIJOMOCTI TPO JIOTIYHHUNA JHCK
BUKOPUCTOBYIOTh KOMaHy volumeinfo (puc. 1.114).
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BN AgmuHuctpatop: CAWindows\system32\cmd.exe |£‘&J

sUserssApMuHucTpaTtop?fsutil fsinfo volumeinfo c:
Ma Toma:
EpHHHHA Homep TowMa: Oxbhd25hé6

O0XPAHAET HMEHA GAHAOE C YYETOM PErMCTpa
Wcnoab3osanve Huukona B umMeHax dawaos
OGA3ATEALBHOE MCNOAL3I0OBAHME CNHCKOB AoctTyna CACL?
CHATHE DAHADE
AMCKOBHE KEOTH
pazpexeHHHe dalab
TOUYKHM NOBTOPHOH OGPASOTHH
HAEHTHYMKATOPW OGLEKTOE
WMOPOBAHHE HA YpoBHe oadaosoM cucTend (EFSX
HMEHOBAHHHE MOTOKH

OAREPHHERET PACWUMPEHHHE ATPHEYTH
DANEPHUBAET OTKPWTHE MO HAEHTHPWKATOpY daWaa
onnepxHBaeT wypHaa USN

C:sUsers AQMHHUCTPATOP >

Puc. 1.114. PesynpraT komanau volumeinfo

JIns oTpuMaHHS JOKJIAIHOT CTATUCTUKHU (haiJIOBOI CUCTEMU Ha
JIMCKaX BUKOPUCTOBYIOTh KOMaHy statistics (puc. 1.115).

BN AsmuHucTpatop: Komangsas crpoka

C:\Users~ApmuHucTpatop>fsutil fsinfo statistics c:
Tun $adADEOH CHCTEHM: NTFS

llzerFileReads = 1493955
llzerFileReadBytes : 3817159680
llzerDicskReads = 1488931
UzerFileWrites : 30048
UserFileWriteBytes = 1854940160
28500

UzerDiskWrites :

MetaDataReads = 195133
829571072
205262
102972

MetalatallriteBytes = 1416384512

MetaDataDiskWrites : 122030

Puc. 1.115. PesynpraT kOMaHu statistics

1.10.2. 3aBaaHHA 1J151 CAMOCTIHOI0O BUKOHAHHA
1. 3aBantaxutu peaaktop Active Disk Editor 1 Bigkputu B
HbOMY 3aBaHTaXyBaJlbHUI AUCK 3 (aiioBoto cucteMoro NTFS.
2. CrBoputu TaOMUIIO MapaMEeTpiB 3aBAHTAXKYBAJIBLHOTO
CEeKTOpa, B SKId MNpPUBECTH iX 3HAYEHHS B JAECATKOBIA (opmi.
TaOnuito CTBOPUTH 3a 3pa3KOM:
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) ) . €CITKOBHUU
3evE Po3mip Hassa HIicTHAAIIATKOBUN A .
y OIS napaMmeTpa KO/l MapameTpa
rnapamMeTpa

3. Busnauutu posmip 3anucy MFT, ko BiAmoBiIHUN OaliT
3aBaHTaXXyBAJIBHOTO CEKTOPA MiCTHUTB:

JIyist mapHUX BapiaHTiB JIJisi HemapHUX BapiaHTIB
03 01
02 05
F5 F7
E7 EE

4. B KkomMaHAHOMY DpSJAKYy TIE€pPEBIpUTH  TPABUIBHICTH
BU3HAYCHUX  IMApaMETPiB  3aBAaHTAXYBAJIHHOTO  CEKTOpa  3a
normomMororo ytuiita Fsutil 1 1 koman.

1.10.3. 3anuTaHHA IS caMoNepeBipKH

1. 3 sxoi mnpuuuHu ¢aitnoBa cucrema NTFS Oyna
BIIPOBAKeHA HabaraTo mi3Hime Hix po3pobieHa?

2. Slka cTpyKTypa JISKUTh B OCHOBI JioriuHoro aucka NTFS?
SAxuit 00’ €M croyaTKy BUAUISETHCS M1 HET?

3. Ha3BiTh 0co0OsMBOCTI BU3HAUEHHA po3mipy 3anucy MFT.

4. 1o Take nomaTHIN eKBiBaJeHT Koy 3amucy MFT?

5. Slka yTuiiTa KOMaHIHOTO psiiKa BUKOPUCTOBYETHCS IS
NepeBipKU TapaMeTpiB 3aBaHTaXyBaJbHOro cekrtopa? HaseiTh ii
OCHOBHI KOMaH/IH.

Tema 1.11. Busuwauenns  cmauoapmuux  ampubymis i
Micye3naxooocenns 06’ ekmis y gaiinogiu cucmemi NTFS

Meta: HaBuuTrcst BU3HA4aT CTaHAAPTHI aTpUOYTH 00’ €KTIB y
datinosiit cuctemi NTFS 1 ix miciie3HaXopKeHHS.
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1.11.1. TeopernuHni BizomocTi

3rigno 3 konuenuiero ¢ainie B NTFS, ¢aiin cknamaerscs 3
aTpuOyTiB. ATPHMOYTOM HA3UBAIOTh CAMOCTIHHUI 1H(MOpMaLIHHUN
MOTIK (MTOCTIIOBHICTh OaMTIB), 30€peKCHHUI Ha JOTIYHOMY JHCKY.
ATpuOyT Mae cBO€ HallMEHYBaHHs, pO3MIp 1 MICLI€ PO3TalTyBaHHS.

Daiin 3aBXKIU CKIAIAETHCS 3 ACKIIBKOX aTpHOyTIB — JEKUITBKOX
OKpeMux 1H(OpMalIHHUX MOTOKIB, SIKI B CYKYNHOCTI JAal0Th MOBHY
XapakTepucTuKy aaHoro ¢aimy. Ctporo kaxyuu, NTFS 3unutye abo
3anucye He ¢aiiil, a OKpeMi MOTOKHU aTpuOyTiB (aiy.

ATpuOyTH (haiiniB 1 KaTaJioriB

TunoBumu  aTtpubyramu Uil 3BUYAHUX  (daillliB €
$STANDART INFORMATION, $ FILE NAME i $DATA.

Atpubyt SSTANDART INFORMATION MicTuTh CTaHIapTHI
aTpuOyTU «TUIbKU AJII YUTAHHS», «IPUXOBAHUN», «apXiBHHID» Ta
1HII1, Yac CTBOpEeHHsA 1 Moauikamii ¢aiiry, YucIO KaTajoris, IO
MOCUJIAIOTHCA Ha 11eH (aii.

Atpubytr $FILE NAME wmictuth iM's dailly B KOIyBaHHI
Unicode 3aBmoBxku 10 255 cumBoumiB. Daiin Moxe MaTH KUTbKa
aTpu0yTiB iMeH1. Hanpuknaz, npyruii aTpulyT iMEH1 MOKE MICTUTH
KOPOTKY Ha3By y ¢opmari 8.3 mmnst cymicHOCTI 3 imeHamu B MSDOS.

ATpubyTt $DATA € BnacHe BMicTOM (aiiny. Daiin Moke MaTh
KUJIbKa aTpuOyTiB 1aHuX. J{ogaTkoBl aTpuOyTH TaHUX MOBUHHI MaTH
BJIACHI IMEHa.

VYci arpulyTu AISTHCS Ha pe3UAeHTHI 1 Hepe3u/IeHTHI.

Pe3auieHTHUM  Ha3MBAa€TbCS  aTpUOYyT, 3HAYEHHS  SIKOTO
BMillyeTbcsi B oauH 3anuc MFT. Pe3upeHTHUMH MOXYTh OyTH
aTpuOyTH HEBENUKOTro 1H(OPMALIMHOTO PO3MIPY, OCKUIbKH
crangaptHuii po3mip 3anucy MFT cranoButs 1, 2 a60 4 KoajiT.

Atpubytn $STANDART INFORMATION i $FILE NAME
3aBXKIU PEe3UACHTHI. SKII0 (aili Mae HEBEMUKUN OOCST NaHUX, TO
atpudyT $SDATA Moxe OyTr pe3uIeHTHUM.

PesuaeHTHMIT aTpuOyT CKIATAETHCS 3 IBOX IMOJIB: «3aroioBOK
aTpubyTa» 1 «3HaueHHs aTpuOyTa». 3arojoBOK aTpuOyTa MICTUTH
O3HAKy PE3UJECHTHOrO aTpulyTa, 3MIIIEHHS BIJ MOYATKY 3aroJioBKa
710 TIOJIsl 3HAYEHHS aTpuOyTa 1 IOBXKUHY IIbOTO 3HAYEHHS B OailTax.
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Hanpuknan, gopmar pesugentHoro atpubyrta «IMm’s daitmy» s
daiiny license.txt Mae HACTYIHUI BUI:

«IM’s aitiryy (pe3uneHTHUN aTpUOYT)

3aroJioBOK 3HaveHHs aTpudyTy

«residenty license.txt

3minenas: 8h

JloBxxmHa: 16h

Hopxuna atpulyty «ImM’a Qailiry» IOpIBHIOE KIJTBKOCTI
CUMBOJIIB IMeHI B iBoOaiiTHOMY Kozi Unicode.

VY @aitni license.txt micTuThest TeKCT: «JloOporo mus!», Tomy
dbopmMmar pe3unenTHoro arpudyta «Jlani» Mae HACTyTHHUM BUI:

«JlaH1» (pe3uaeHTHU aTpulyT)

3aroJioBoK 3Ha4yeHHs aTpUOyTy

«residenty Jlo6poro nHst!

3mintenas: 8h

Jlosxxkuna: Ch

3naueHHs arpubyty 3ammcaHo B komi ASCIL, 1 cumBon
KoayeThes 1 GaiiToM, OTKe, TOBKMHA aTpuOyTa ckianae 12 GairT.

Hepe3uaeHTHMMHU Ha3MBaIOTh aTpUOYTH, 3HAYEHHS SKHUX
30epiraetbest He B MFT, a okpeMo Ha JoTi4HOMY AMCKY. s Takux
atpuOyTiB 3anuc MFT micTuTh 1HpOpMaIlito mpo ix po3MIIIEeHHS.

VY OumbmiocTi BUMAAKIB JaHi (ailily 3aHAATO BEJHKI, 1100
nomictutucs B ogHomy 3amuci MFT. Jlns Hux OyayTh BUIUIATHCS
okpeMi kiactepu 3a Mexkamu MFT. To6to, atpudyt «lani daitmy»
OyZe Hepe3uIeHTHUM. 3arojOBOK HEPe3UEHTHOro arpuodyTa (non-
resident) MicTuTh 1HGOpPMaIlit0, HEOOXIAHY Ui MOIIYKY KJIacTepiB,
7ie PO3MINIYIOThCS JaHi. 3arojIOBOK MPEACTAaBICHUIN y BUA1 TaOIUII
3 MepeTikoM 3aiiMaHNX €KCTCHTIB.

ExcrenT — 116 OesmepepBHa MOCTIAOBHICTh KIIACTEPIB,
3aiimMmaHuX 00'ekToM. [IOHSATTS «EKCTEHT» BHUKOPUCTOBYETHCS 3
METOIO 3MEHIIICHHSI KiJTbKOCTI 3aIHUCIB PO3MIIICHHS.

124




Posrnsnemo  mpukinanm s

Gdaiiny, dparMeHTH  SKOTO

po3MimieHi B HacTynmHuX kiactepax: 3 1008 mo 1018, 3 1824 mo
1830, 2000, 3 2001 mo 2004 knactepu. IHdopmamis 1po
PO3MIIICHHS B 3aroJIOBKY Hepe3uJeHTHOro atpuOyrta «Jlani» Oyne

BUI'IIAJAaTH TaAK.

[TouaTtkoBUM KIIACTED

KinbkicTh Ki1acTepis

€KCTEHTa
1008 11
1824 7
2000 4

Takum unHOM, BMICT Qailny 3aiimae 22 kiactepu. [Ipu Bigomiit
KUTBKOCTI KJIacTEpiB/CEKTOp MO)KHAa MOpaxyBaTd 1€ 3HAUYEHHS B
OaifTax.

[lepernsin atpuOyTiB 1 CEKTOPIB po3MillieHHS (ailniB OyneMo
3MIMCHIOBAaTH 3a JIOMOMOTOI0 yTWUJITH nfi, HE MPUB’SI3YIOUUCH O
KOHKPETHOTO ILIICTHAISITKOBOTO PEeJaKTopa, OCKUJIbKU oleparliiiHa
cucreMa OJIOKY€ 3alUTH PElaKTOpiB, BUKOPUCTAHUX B IOIMEPEIHIX
71a00paTOPHUX POOOTAX KYpPCY.

Yrumita nfi 3 makera 3aco0iB miarpumku Windows Support
Tools no3BosIsI€ OTPUMATH TEKCTOBHI JJaMIT BCHOTO BMICTYy T'OJIOBHOT
(daityioBoi TabyuIll. 3aBaHTAXKUTH TIepeBIpeHy poOouy yTuiity nfi
MOKHa 32 TOCWJIAaHHAM: https://ab57.ru/syssuite.html. [licas
3aBaHTAXKEHHS apXiBY, MOro HEOOXITHO PO3MAaKyBaTU B JUPEKTOPIIO
system32 abo system64 B 3a1€KHOCTI BiJl pO3PSAHOCTI OnepaiiHoi
CHUCTEMH.

3MICT 3aroyioBKy 1 3Ha4eHHs aTpuOyTy «/laH1» MarOTh BUI:

«JlaH1» (Hepe3ueHTHUM aTpulyT)

3aroJIoBOK 3Ha4yeHHs aTpulyTy

«non-residenty»

3miiends: Ch

ITouatkoBuit KinpkicTh
KJIAaCTEep EKCTEHTA KJIACTEPiB
1008 11
1824 7
2000 4
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Nfi — KOHCONBHA YTUIIITA, 3aMyCK SIKOI 3/IMCHIOETHCS uepe3
KOMaHJHUW PANTOK 13 mMpaBaMHu ajMiHIcTpaTopa. Y pe3yibTaTi
BUKOHaHHS  komaHau nfi  drive: |more  3IilCHIOETHCS
noctopinkoBuil BuBiA Bcix 3anuciB MFT noriynoro mucka drive :.
Hns koxHoro 3amucy MFT yrtumita mokasye im'st o0'exta, Horo
atpuOyTH Ta iH(pOpPMAII0 TPO 3aliMaHI CEKTOPHU Ha JIOTTYHOMY
nucky (puc. 1.116).

EN AgmuHuctpartop: KomangHas crpoka |i‘§‘&

Puc. 1.116. Pe3ynbTaT BukoHanHsa komanau nfi d: [more

Jis mepexoay 10 HACTyHMHOTO PSAAKY 3aMUCy HATHUCKAIOTh
Enter, a 1511 BUBOAY HACTYImHOI CTOPIHKHU 13 JaHUMH — mpoOin. s
30epekeHHs 1i€i 1HpopMalii pe3ynbTaT BUKOHAHHS 3aMUCYIOTh B
TeKCTOBUM (paiinm (cTBOproBaTH HOro 3a3ganeriip He Tpeba) 3a
nonoMororo komanau: nfi drive: > drive \report.txt.

VYTtumita nfi Takok [103BOJISIE OTPUMATH BIJOMOCTI TPO
pO3MillleHHsI KOHKpeTHOoro ¢ainy abo karanory: nfi drive:\muJisx
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n0 o0'ekta (puc. 1.117) abo HaBmaku mi3HATHCS SKUUA OO0 €KT
po3MileHni B 3a1aHoMy cektopi (puc. 1.118).

G Ansamncrparop: Kowanmmes crpors T o =3

1 rights reserved.

Puc. 1.117. BinomocTi nipo ¢aiin 1.txt Ha aucky d

BN AamuHucTpatop: KomanaHas crpoxa |5@|£_LJ

npaeda ZalMdlieHd.

Utilait
t Corporation 1999. All rights reserved.

on drive C is in file number 7.

Puc. 1.118. BizomocTi mipo ¢aiin, o 3aiiMae nepuiuii
CEKTOp Ha JIUCKY C:

Jlns Toro, o0 Ai3HATHCS 3MICT MepHIoro cekropa dainy 1.txt
y HIICTHAIUATKOBOMY PEAaKTOPl BIAKPUBAIOTH HOCIM SIK JIOTTYHUUN

muck (puc. 1.119) 1 mepexoasiTh B CEKTOP 13 BIAMOBITHUM HOMEPOM
(puc. 1.120).
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Bribpate Wﬁﬂmfﬂhm u

[ ®us. ycrpoiicTea “#Volume T\ - 54.5 GB - NTFS
Nornyeckrne gUCKK Eﬁ-ﬂ‘u’olume Ot - 196 GB - NTFS i AckHb 4oy MEHTEI i ﬂ
[ OBpazel guckoe =@ Volume BN\

[[] CobBpare RAID
] Konwpoeatk cekTopkl

[] NMuueHsnoHABIR KA.,

MokasaTs pasgenti 196 GB - MTFS :: AcvHel gokyMeHTE

E oK ] ’ Hapametpel ] ’ OTrmena ] ’ Cnpaeka

Puc. 1.119. Biakputts HOCIS SIK JIOT1YHOTO JTUCKA

=} DMDE 3.4.2 Free Edition E=E

duce  Cepewc  Owrda  Pepaktop  Peswm  [Dpaska Cppaeka

==y | =1l @

Volume D - 196 GB - NTFS 2 Acw.., | B

Cexropnl 0 - 381 896 703 - Volume D2\ - 196 GB - NTFS :: Acutbl gokymenTs

1e798dd818: @A D4 E@ E9 EB EE EZ2 E@ 20 F1 EB F1 F2 ES EC E®@ .0aifoBa CHMCTEME a
12798dde28: 2@ 4E 54 46 53 20 28 4E 65 77 28 54 65 B3 BB BE NTFS (Mew Techn
1e798dde38: 6F 6C 6F B7 79 20 46 69 6C 65 28 53 79 73 74 65 ology File Syste
1e798dd848: 6D 29 28 E1 F3 EB E®@ 28 F® EE E7 F@ EE E1 EB E5 m) Gyna pospofne
1e798ddese: ED E@ 28 B3 28 E7 E@ EF F@ EE EF EE ED EE E2 E®@ wHa 1 sanponoHoBa
le79@ddesd: ED E@ 20 E4 EE FF 28 E2 EB EA EE F@ EB F1 F2 E@ Ha ona BMEOPWCTaE
1e798dd878: ED ED FF 28 F4 B3 F@ EC EE FE 28 4D B89 63 72 6F HHa ¢ipmow Micro
1e798ddese: 73 6F 66 74 28 E2 28 39 38 2D B3 20 FO EE EA EB soft B 98-1i poku
le79@ddesd: 2@ EC E3 ED F3 EB EE E3 EE 28 F1 F2 EE F@ B3 Eﬁ MHUHYNOr o CTopiH
le79@dd@ad: F7 FF 2E 28 CF F@ EE F2 ES 2C 28 E4 EE E2 E3 EE wsa. lpote, goero
1e799ddeb@: 26 E2 EE ED E@ 20 ED E5 28 E7 ED E@ F5 EE E4 EB BOHE HE SHaxomM
1e7%@ddece®: EB E@ 20 F3 EB F@ EE EA EE E3 EE 20 F@ EE E7 EF na wwpokoro posn
le79@dd@d@: EE E2 F1 FE E4 Eb ES ED ED FF 28 F7 ES5 F@ ES5 E7 oBCoO¥eHHS 4epes
1e79@dd@ed: 28 E2 EB EC EE E3 EB EE E2 B3 F1 F2 FC 28 E4 EE BUMOrnMBicTe Ao
le799ddefe: 26 F1 E3 F1 F2 ES EC ED EB F5 20 F@ ES5 F1 F3 F@ CHCTEMHHX pecyp
1e798dd1@8: F1 B3 E2 3A 28 EF EE F2 F3 Ef ED EE F1 F2 B3 20 cis: noTyxHocTi |
12798dd118: EF F@ EE Fe E5 F1 EE F@ E® 2C 280 EE E1 92 BA EC npouecopa, ob’em
1e79@dd12@: F3 28 EE EF ES5 F@ E@ F2 EB E2 ED EE BEF 28 EF E@ y onepatuBHOoI na
1e798dd138: EC 92 FF F2 B3 20 B3 28 E4 E8 F1 EA EE E2 EE E3 wm'ati 1 awckosor
1=798dd148: EE 28 EF F@ EE F1 F2 EE F@ F3 2E 2@ (2 EE F@ B3 o npocTopy. Bupi
1e79@dd15@: F8 ES5 ED ED FF 20 EF F@ EE E1 EB ES EC E8 280 F1 weHHAs npofnemu c
1le798dd168: E8 F1 F2 E5 EC ED E8 F5 280 F@ E5 F1 F3 F® F1 B3 wcTemumx pecypci
12798dd178: E2 28 ED E@ 2@ EF EE F7 E® F2 EA F3 20 32 38 38 B Ha nodyaTky 286
1=70RAA1RA: 3@ 2N F5 2@ F7 FA F1 FS  F7 FF FS F7 FR FR FF 2@ A-v =afieansunnn

ANSI (247:-9) LBA: 0x0f3cB6e8 = 255 624 936 JPos: 0:009f = 158 0:4001e790¢

*

-

[Esc]: Hazap [Alt+B]: zarpysouneni cextop [F10]: mento

Puc. 1.120. 3mict nepmioro kinactepa ¢aiury 1.txt
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1.11.2.

3aBaaHHA IS CAMOCTIHHOI0O BUKOAHHS

1. Bu3HaunuTu KIIBKICTh €KCTEHTIB, SIKI 3aliMalOTh HACTYIIHI

dbaiinm:

JIyist mapHUX BapiaHTiB JIJisi HemapHUX BapiaHTIB

Daiin Lab4.doc | ®aiin Lab4.doc
(¢parmMeHToBaHui 1  3aiiMmae | pparMeHTOBaHUM 1 3aiimae

HacTymnHi knactepu: 1, 8, 9, 10,
22,28, 32,33, 34, 36, 38.

HacTymHi kiactepu: 10, 18,19,
20, 24, 25, 30, 32, 35, 36, 37.

daiin Lab5.doc
dbparMeHTOBaHW 1 3aiiMae
HAcTymHi kjactepu: 3, 18, 20,
21,22,23,24,30,31, 32, 44,45.

daiin Lab5.doc
dbparMeHTOBaHW 1 3aiimae

HacTynHi kmacrepu: 21, 22, 23,
40,41, 42, 45, 46, 50, 52, 53.

daiin Lab6.doc
dbparMeHTOBaHW 1 3aiiMae
HacTynHi kmacrepu: 55, 56,80,
82, 83, 84, 85, 90, 93, 94.

Daiin Lab6.doc
dbparMeHTOBaHWM 1 3aiimae

HacTynHi kmactepu: 60, 61, 62,
63, 65, 66, 70,71, 75, 76.

Daiin Lab7.doc | ®aiin Lab7.doc
(¢bparmMeHToBaHui 1  3aiiMmae | pparMeHTOBAaHUM 1 3aiimMae
HacTymnHi kjacrepu: 91, 95,96, | HacTynHI KJIACTEPHU: 104,
97,98, 101, 102, 120, 121, 125. | 108,109, 110, 111, 115, 116,
120, 121.
Daiin Lab8.doc | ®aiin Lab8.doc
dbparmenToBaHMii 1 3aiimae | pparMeHTOBaHUII 1 3aiiMae
HacTymHi kmactepu: 112, 122, | HactynHi KJIaCTEpHU: 114,
124, 125, 126, 127, 129, 130,| 116,117, 118, 119, 121, 124,
131, 133. 128, 129.

[linpaxyBatu 3arajgbHy KIUJIBKICTh €KCTEHTIB [JII KOYXHOTO
(aitity 1 po3mip (aitny B 6aiiTax, K0 KUIBKICTh CEKTOPIB/KIacTep

= 8.

2. Posnmmcatu myis mepmux TphoX ¢aiiniB arpulytu «Im’s
daitiry» 1 «/lani» B cTaHIapTHOMY BHUJII.

3. CtBopuTH Ha HakomuuyBadi 3 ¢ainoBoro cuctemoro NTFS
no 2 txt-¢aiinu 3 PEe3UACHTHUM 1 HEPE3UJCHTHUM aTpuOyTOM
«/lani». 3a gomoMororo yTwiiTy nfi 3HAWUTH 1 HABECTH €KCTEHT(M) iX

PO3MIIIEHHS.
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4. lns ctBopeHux (hailiniB MpenCcTaBUTH B CTAHJAPTHOMY BH/I1
ix atpubyTu «IM’s1 daitmy» 1 «Jlani».

5. Jns aitniB 3 Hepe3uaeHTHUM aTpuOytoM «/[laHi» B
IIICTHAIIATKOBOMY PEIAKTOP1 NEPENUTH B MEPIIN CEKTOP 1 HABECTU
HOT0 3MICT.

6. 3a pomomoror yTWITH nfi 3HAWTH 1 HABECTH 3MiCcT 3
KOHKPETHHX CEKTOPIB HakomudyBauya (HOMepa CEKTOpiB o0patu
CaMOCTIIHO).

1.11.3. 3anuTaHHA VISl CaMoIepeBipKU

1. Sxi arpuOyTu BITHOCATBHCS JO CTaHIAPTHUX AaTpUOYTIB
Gbaitny?

2. Sxi atpuOyTH HA3UBAIOTHCS PE3UACHTHUMH, a SKI —
HEpE3UJECHTHUMU ?

3. llo Ha3uBaeTbcs ekcTeHTOM? SIK BHM3HAYA€ETHCS PO3MIP
(aiimy 3a KUTBKICTIO 3aiHITHX EKCTCHTIB?

4. Slka o0cOONMBICTD 3amHCy 3HAa4Y€Hb PE3UAEHTHOrO 1
HEpEe3UJIeHTHOTO aTtpulyTy «/laHi»? ¥V sKoMy BUIAIKy 3HAYCHHS
aTpubyTy «Jlani» Moxxe OyTH pe3uIeHTHUM?

5. Slka 0cOONMBICTH 3aMKUCY 3HAYCHB aTpUOyYTY «IM’s1 (haitmy»?

6. Uu Oyne 3MilleHHs JJIsl 3HaYeHHs aTpuoyTy «IM’s daitmy»
3aB)KIU NOoCTIHHUM? BiamoBiap MOSACHITE.

7. 3 uAM TIOB’s3aHE BUKOPUCTAHHS JIOTIYHOI ajpecarii ais
nomryky 3Mmicty (aitnis B NTFS?
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PO3JIJI 2. IHCTPYMEHTAJIbHI 3ACOBH OC WINDOWS
Tema 2.1.  Ilepesipxa peccmpy OC Windows na nasenicmo

8ipycie

Meta: O3HallOMJICHHS 31 CTPYKTYpPOIO peecTpy 1 poOOTOrO
yranita  «Pemaktop peectpy». OTpuMartd HABUKU BUIPABICHHS
NOMHJIKUA B (pailiax peecTpy 1 MEepeBIPUTU iX HA HASBHICTH BIPYCIB
tuny Trojan.

2.1.1. Teopernuni Bizomocri. bynosa peectpy Windows

Peectp omepariiinoi cuctemu Windows — 11e 6aza JnaHux, 1e
30epiraeTbcsi 1HQoOpMAIliss MPO HaJalmTyBaHHS cuctemu. Lliero
iH(popMaIli€el0 KOPUCTYEThCS SK caMa omepalliiHa cucrema, Tak i
1HION mporpaMu. Y [AESIKUX BUIIAJKax BIAHOBUTH MpPAalE3laTHICTh
CUCTEMU MMCJIA 30010 MOXKHA, 3aBAaHTAXKHUBIIH TpaIe31aTHy BEPCI0
peectpy. [ns mporo HeoOXigHO MaTu Komito peectpy. OCHOBHUM
3ac000M [Jisl Meperyisiay 1 peJaryBaHHs 3alUCIB PEECTPY CIYKUTh
cremnianbHa yTumita «Pegakrop peectpy».

@aiin penakTopa peectpy 3HaXoAuThcs B mamii Windows 1
HaszuBaeTbes regedit.exe. 3amyck ytumit: Ilyck -> Bukonaru ->
regedit. Peectp opraHizoBaHuil B 1€papXxidyHy CTPYKTYPY PO3JLIIB,
miapo3autiB 1 mapamerpiB. Ilicas 3amycky 3'SIBUThCS  BIKHO
pemakTopa peecTpy. 37iBa y BiKHI PO3TalllOBaHHWHA CIHCOK 3 5
KOPEHEBUX pO3aLTiB peecTpy (puc. 2.1).

2 oo e R i

Waiin [paska Bua MsGpannoe Cnpasxa
‘...:I_i Komnstotep . Vins Tan
HKEY_CLASSES_ROOT
HKEY_CURRENT_USER
HKEY_LOCAL MACHINE
HKEY_USERS
, HKEY_CURRENT_CONFIG

Komnetotep I

Puc. 2.1. Bikno ytuiitu «Penakrop peectpy»
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KopoTkuii onuc KoKHOTO 3 po3/1iJIiB HaBeIeHO B Ta0I. 2.1.

PoGora 3 posnmimamMu peecTpy aHajoriyHa poOoTi 3
aupekropisimu B IlpoBimauky Windows. VYV peectpi Windows
cucteMHa iHpopmarrisi po3bura Ha Tak 3BaHi Kymni (hive). Tepmin
«KyI OTHACye JepEBONOIIOHY CTPYKTYpPY po:miniB HAPO3/IUTIB 1
napaMeTplB WO BUXOTUTL 3 BEPUIMHH lepapxii peectpy. Kym
MICTUTBCSI B OKpemMoMy (haiiyii 1 Mae OKpeMHH >KypHal, sKi
3HaxonAThcst B mankax — Windows\System32\Config  abo
C:\Documents and Settings\im's.

Koxen xymr B peectpi Windows moB's3aHuii 3 Habopom
cTaHJapTHUX (aiaiB. IMeHa cTaHgapTHUX KYIIIB 1 (paiiniB mokaszaHi
B Ta0OI. 2.

Koxxen pozain abo migpo3aia peecTpy MOXKEe MICTHUTH JaHl —
napamerpamu abo kimoui. Jleski mapameTpu 30epiraroTh BiJOMOCTI
JUI1 KOHKPETHUX KOPHUCTYyBauiB, 1HIII 30€piraioTb BIAOMOCTI, SIKi
3aCTOCOBYIOTBCSA JI0 BCIX KOpPHUCTyBauiB komm'toTepa. [lapamerp
pEECTPY Ma€ iM's, THI JaHUX 1 3HA4YeHHS. Tabs. 3 MICTUThH CIHUCOK
TUIIB JaHUX, BUBHAYCHHUX 1 BUKOPUCTOBYBAaHUX CUCTEMOIO.

Tabnuys 2.1.
KopeHeBi po3aiiam peectpy
IM’s1 KOpEHEBOTO PO3ITY Onuc
BimomocTi npo JIOKaJIbHUM

KOMI'IOTEp, BKIIOYAIOYHM JIaHi PO
oOnagHaHHSA 1 OMepaliiiHy CHCTeMY,

HKEY LOCAL MACHINE ) \
- - TaKl SIK TUI IIMHYU, CUCTEMHA I1aM 'ATb,

JIpaiiBepu TPHUCTPOIB 1 MapaMmeTpu

3aBAHTAKECHHS.

BimomocTi o 3aBaHTa)keHUX MPODIIIX

KOPHCTYBayiB Ta npodinb,

BUKOPHUCTOBYBaHUMN 3a

3amoBuyBaHHSM. CioaM  BKIJIIOYEHI
HKEY USERS BIJOMOCTi, TaKOX 3'SIBISAIOTHCA B

mignepesi HKEY CURRENT USER.
Bigmaneni kopucTyBaul HE MarOTh
npodiTiB B IbOMY PO3IiTi cepBepa; ix
npodisi  3HAXOMSTHCSI B PEeECTpax
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| BJIACHUX KOMIT'FOTEPIB.

IIpooosocenns maoa. 2.1.

HKEY CLASSES ROOT

BimomocTi, sSiki BUKOPUCTOBYIOTHCS
pi3auMu TexHosorisimu OLE, 1 nani
Ipo 3iCTaBJICHHS THUIB (haiJIiB.
[leBuuii po3gin  abo mapameTp
ICHYIOTb B
HKEY CLASSES ROOT, skmio
BIJIMOBITHAN PO3/1a a00 mapaMeTp
ICHYIOTb B
HKEY LOCAL MACHINE \
SOFTWARE \ Classes a0o
HKEY CURRENT USER \
SOFTWARE \ Classes. Sxkmio
po3ail abo mapameTp € B 000X

HKEY CURRENT USER

MICIISIX, B
HKEY CLASSES ROOT

3'IBUTHCS 3HAYEHHS 3
HKEY CURRENT USER.

[Ipodine  kopuctyBaua,  SKUAU
YBIHIIIOB B CHUCTEMY JIOKaJbHO (Ha
BIIMIHY BIJ B1/TAJIEHOTO

KOPUCTYBa4a), BKIIOYAOYH 3MIiHHI
CepenoBHUIla, apamMeTpu podbodIoro
CTOJTy, 3IACHIOBATH ITiAKITIOYCHHS
JI0 MEpEeXi, MPUHTEPIB 1 JOAATKIB.
Ile migmepeBo € TICEBIOHIMOM
nignepea HKEY USERS 1 Bkasye
Ha

HKEY USERS\oOmnikoBu# KO

ITOTOYHOI'O KOpHUCTYyBavad.
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IIpooosocenns maoa. 2.1.

HKEY CURRENT CONFI
G

Bigomocti mpo  koH(irypairiro
oOJasiHaHHs, 1110 BUKOPUCTOBY€ETHCS
JOKaJbHUM  KOMIT'FOTEPOM  IpHU
3aIyCKy CHCTEMH. Ili BiJIOMOCTI
BUKOPUCTOBYIOTHCS ISl HACTPOUKHU
3aBAHTAXKYIOThCA  JpailiBepiB 1
no3Boiy aucruies. Lle migmepeBo €

YaCTUHOIO noJyiepeBa
HKEY LOCAL MACHINE 1
BIIITOB11a€

HKEY LOCAL MACHINE \
SYSTEM \ Current ControlSet \
Hardware Profiles \ Current.

Tabnuys 2.2.

3B'S30K CTaHAAPTHUX KYIIIB 3 (haiaaMu

Ky peectpy Imena daiinis

HKEY LOCAL MACHINE\SAM Sam u Sam.log

HKEY LOCAL MACHINE\SECURITY Security "
Security.log

HKEY LOCAL MACHINE\SOFTWARE | Software U
Software.log

HKEY LOCAL MACHINE\SYSTEM System U
System.log

HKEY CURRENT CONFIG System U
System.log

HKEY CURRENT USER Ntuser.dat U
Ntuser.dat.log

HKEY USERS\.DEFAULT Default u

Default.log
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Tabnuys 2.3.

Buszaueni cUCTEMOIO TUITH JaHUX

Tun nanux Ornuc
HeoGpo6eni aBiiikoBi naHi. binemiicts
B1JTOMOCTEH PO YCTaTKyBaHHS 30€piraeThes
REG BINARY B BUTJIA1 ABIMKOBUX JTAHUX 1 BUBOJIUTHCS B
pEMaKTOpl peecTpy B IIICTHATIITKOBOMY
dhopmari.
Jlani, mnpeacraBieHi MmiauM  uuciaoMm (4
Oaiita). bararo mapamerpu cayxk0 1
REG DWORD ApaiiBepiB MPUCTPOIB MarTh Ied TUM 1

B1I0OpaKAIOTHCS B JBIMKOBOMY,
HIICTHAIIATKOBOMY  a00  JECSITKOBOMY
dhopmarax.

REG EXPAND SZ

Psok maHux 3MiHHOI HOBXUHM. Lledi Tun
JIAaHUX BKJIIOYA€E 3MIHHI, SIKI OOYMCIIIOIOTHCS
Py BUKOPUCTaHHI ITporpama abo ciayxoa.

REG MULTI SZ

baratopsiakoBur  Tekcr. llen Tum, 8K
pPaBUJIO, MAOTh CIIUCKW 1 1HIII 3alUCH B
dbopmarti, 3pydyHoMy st yuta”HsA. Oxpemi
3HaYEHHS  PO3AUIIIOTBCS  Mpodiiamu,
KoMaMH a00 1HIIMMHA CHMBOJIAMU.

REG SZ

TexcToBuil psiioK (PiKCOBAHOT JOBKHUHH.

REG FULL RESOU
RCE_DESCRIPTOR

[TocaigoBHICTE BKJIaJCHHUX MAaCHBIB,
po3pobsieHa  JIsi  30epiraHHs  CIIUCKY
pecypciB  amapaTHOro KOMIIOHEHTa abo
JpaiiBepa.

Cnucok iMEH KyHI[iB 1 HUISXIB J0 KaTajoriB, B SKHX BOHH
30epiraroThes, po3ramoBadi B po3auiit HKEY LOCAL MACHINE
\ SYSTEM \ Current Control Set \ Control \ hivelist (puc. 2.2).
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Browoppme | TOTT T WTmEEEETE O T | ool

H Qaiin  Mpasxa Bua  Msbpannoe Crnpaska
! ' by Errata 1| Vima Tun 3HaueHwe ‘
g E::g:::uﬁjiﬁu REG_SZ (3HauEHNE HE NpHcBoEHD)
: & GraphicsDrivers -"’I\REGISTR\"\M.\!CHINE\ECDDOUUOUEKJ REG_SZ \Device\HarddiskVolumeZ\Boot\BCD
i ; GroupOrderList .“’.]\REGISTR\'\MQCHINE\H.QRDWARE REG_SZ
-l HAL .QPII\REGISTR\’\MACHINE\SAM REG_SZ \Device\HarddiskVolume2\Windows\Syste
i hivelist ab]\REGISTRV\MACHINE\SECURITY REG_SZ \Device\HarddiskVolume2\Windows!\Syste|
__jl IDConfigDB ‘E .E!’.]\REGISTR\'\M.QCHINE\SDFTWARE REG_SZ \Device\HarddiskVolume2\Windows\Syste|
: Keyboard Layout .@.]\REGISTR\'\MACHINE\SYSTEM REG_SZ \DeviceHarddiskVolume2\Windows!\Syste|
-1l Keyboard Layouts .{!’.]\REGIYFR\’\USER\.DEFAULT REG_SZ \Device\HarddiskVolume2\Windows\Syste|
L L=a .‘,".I\REGIFFR\’\USER\S-I-S-IQ REG_SZ \Dz\fi:e\Halrldisk\l’alumeZ’\Winduws\SewiI
-1 LsaExtensienConfig 3b]\REGISTRY\USER)S-1-5-20 REG_SZ \Device\HarddiskVolume2\Windows\Servi
o |y Lsalnformation 2B\ Registry\User\5-1-5-21-1745533200-57924548... REG_SZ \DeviceHarddiskVolume2\Users\Banepall|
. | MediaCategaries 3b]\Registry\User\S-1-5-21.1745533200-07024048... REG_SZ \Device\HarddiskVolume2\Users\Banepaly
|) MediaDRM
|| Medialnterfaces
1 MediaProperties
- Ju MediaResources
L\ MediaSets b L Ui L:
Kcunbmp\Hl(E\" LOCAL_MACHINE\SVSTEM‘I‘\CurrethContrBISet\Control\hrvellst

Puc. 2.2. Po3ain hivelist 3 iMeHamMu Ky1iliB 1 IUIAXIB 0 X KaTajaoriB

Peectp MicTUTh BaXKJIMBI 1aH1 PO KOMIT'IOTEP, HOTO JTOJATKHA 1
daiinu, ane mpu BUAAJEHHI MPOTpaM B PEECTPl 3aTUIIAIOTHCS iX
CJiIM, TOMY HEOOXiZHO MPOBOJIWUTH IOBHY NEPEBIPKY CHUCTEMH,
BUJIAJISITU HEBIPHI 3allUCH PEECTPY 1 BUIPABIATH NOMMIKHU. Jlis
bOr0, HaMpUKiIad, MoxkHa Bukopuctatu mnporpamy CCleaner.
CCleaner po3MOBCIOMXKYETHCA OE3KOIITOBHO 3 OMIIIAHOTO CcalTy
www.ccleaner.com. [{ns poGoTH 13 mOporpamMor0 NEpPeXoJuMO B
poszain «Peectp» 1 Bukonyemo «llomryk» (puc. 2.3).

EEE LienocTHOCT B peecTpa

4 « Orcyrcremowsse ofuwme DLL

HESEDHE ABOUMWDEHINA SaRN0E
Ousabros ActiveX i Class
BulinioTess THnos
Mpunoscerss
LWipeadites
ThyTn npuenoowessst
Daiing cnpassm
HeSepHLE 33MHoH YCTAHOBILMKE
OTCyTCTE YRS NPMNIKEHUR
AsTolarpyka
YhopAnc-sesaHiie Mo Thead
BpenenH daltnel MU
Zeyrosse cobemis
Cmymes Windows

Oamcria L Mpobnesa LaHHee Paznen peecTpa Mone3083TENs

PescTp

L T T T T T T T T T T T

o~

Hmw“"“

Puc. 2.3. [lomyk mpo6siem B peectpi B CCleaner
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[Ticas Toro, ik BiOOpa3UThCA MEpeiK MOMUIOK, HATUCKAEMO
«BunpaButn» (puc. 2.4).

HE Uencrmocrs prest pa T 2 100%
+ Croyroreyouse chume DLL
# Heseprme pecuspenn Safinos
w Cuneea Activei i Cass
# EfimoTea Tnoe v Qoo mymeh npsaomeredl  C: \sersUonk AppData W ocal e \AIRADET, o install Sratch Zexe  H
o Tenosossss o Cuseor myTei npenosessdl  C:\UsersUonkippData L ocal \Temp\VIRFS33, mplgnstal Scratch Zexe  H
- g
# My nEnencoscerwiil
¥ N TOAEKN
<+ Henopeass 3O YCTANDOUGING
# CmcyTeremoume npunousms
« ANTOIAMDYA
# ¥neprosmarne hewo Thyod
o DpEssre daivne: MUD
o SmyRDBue ofbmia
o Crywbo Windaws

" TipoGinesa Db F

Mimatr: PG

Puc. 2.4. BunipaBnenus nomuiok peectpy B CCleaner

Ha mpomy Kpolii mporpama 3arporoHye MONepeIHbO CTBOPUTH
Ockan. PexomMeHI0BaHO TOTOAUTHCS 1 30€perTd IMOYaTKOBHUMN

BapiaHT, mo6 y pasi naginaga OC, Oyna MOXJIMBICTH 1i BIJHOBUTH
(puc. 2.5).

CCleaner

—

i 1
4 ! e
|_ | CDIFI‘EHI:‘TI'I:- [PEIEQEHBIE KONWK CAENAHHBIX W3MEHEHWIAT

b =

T

Puc. 2.5. CrBopenns 6ekamny B CCleaner

JHan Hatuckaemo Ha «Bumnpautu BiamideH» (puc. 2.6).
[Ipamtoe sk Ha Windows 10, tak 1 Ha Xp. Ilicia BukoHaHHS
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HECKJIaJAHUX i, peectp Oyae ouuiieHuit Big 3arpo3. Crocio
e(deKTUBHUI TaKOX 1 IPH BHUJIAJICHHI BIpYCiB B Opay3epi.

He yaaéToA HaNTH NpUNoHKEHME, CChinatowesca Ha C:isers
Vorik\AppDataLocalTemp \AIRADS 7. tmp\Install Scratch 2.exe.
KaKk Npasmno, 3To NPOMCXOAWT M3-33 HEBEPHOR
AEMHCTANNALMM NPURCHEHWE,

PelweHWE: YAANMTE 3HYEHWE B PEECTPE.

MMpaBuTE OTHEYEHHBEIE

Puc. 2.6. Bunanenns 3anuciB 3 peectpy B CCleaner

3JI0BMUCHUK MOXE CKOPUCTATHCS PEECTPOM JJisi HaHECEHHS
cepiio3Horo 30UTKy Komm'torepy. Jlyke BaXJIMBO MIATPUMYBATH
BHUCOKHUH piBEHb OE3MEKU PEECTPY 1 MEPEBIPSITH MOro Ha HASBHICTH
BIpYCIB.

OauH 3 HAWOUIBII MOIIMPEHHX THINB BIPYCIB — TPOSHCHKI
nporpaMu. « TpOSHCBKHI KiHB» — 1I€ Iporpama, OTpUMaHa IUITXOM
ABHOI 3MiHM a00 Jo0/JaBaHHS KOMaHJ B TPU3HAYCHY IS
KopucTyBada mporpamy. «TposiHCbKa mporpama» MOXKE 3aBakaTu
poboTi KOpHCTYyBaua, IITTUTYBaTU 3a KOpPHCTYBaueM,
BUKOPHCTOBYBATH PECYpCH KOMIT'IOTEpa JJisi HE3aKOHHOI JIIsIIbHOCTI
1 T.]I.

[ToTeHIITHUMH MICIIIMU 3aMHUCIB «TPOSHCHKUX IIporpam» B
CHUCTEMHOMY PEECTPI €:

— PO3/1JIH, 1110 ONUCYIOTh MPOrPamMu;

— PO3AUIH, IO 3ayCKAaIThCSI aBTOMATHYHO MPHU 3aBaHTaKEHHI
oTepalliiiHoi CUCTEMH BiJl IMEHI KOPUCTyBaya Ta CUCTEMH.

JUis  mepeBipKkM Ha  HAsBHICTh TPOSHCBKOI  MPOrpamu
HEOOX1/1HO:

1. ITepeBiputu Bmict napamerpa HKEY LOCAL MACHINE
\ SOFTWARE \ Microsoft \ Windows NT \ CurrentVersion \
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Winlogon. 3a 3amoBuyBaHHsM Iieli mapamerp mae 3HadeHHs C: \
Windows \ system32 \ userinit.exe. SIKImo B 3HAYEHHI MICTAThCS
JOJATKOBI 3alKCH, TO 1€ MOXKYTh OyTH «TPOSHCHKI Iporpamm». B
[IbOMY BHUIIQJIKy MpOAHANI3yHTe MICIIE PO3TallyBaHHS MPOTpamMH,
3BEpHITH yBary Ha 4yac CTBOpPEHHs (paiimy.

2. [lepeBiputu po3aiI aBTO3aITyCKY Run:
HKEY LOCAL_MACHINE \ SOFTWARE \ Microsoft \ Windows
\ CurrentVersion \ Run.

[Ipu mepernsal  po3Aily  aHAM3ylOTh  SIKI  MPOTrpamMu
aBTOMATHYHO 3alyCKalThCsAd MNpH 3aBaHTakeHHI Windows 1
BUIUISIOTH 3aIMCH, [0 BUKJIMKAIOTH ITiT03PH.

[TobaunT BipyCcH MOKHa TaKOX 3a JOTIOMOTOIO JUCIIeTYepa
3a/1a4. 3amyCTUTH JUCIIeTYep MOKHa KoMOiHariero kiaim "Ctrl +
Shift + Esc" abo Buknukatu 3a gonomororo crangaptaoro "Ctrl +
Alt + Del".

Ha sxi migo3pisi mpoiiecu moTpioHO 3BEpTaTH yBary:

1. Tlpomecu, iMeHa SKWX CXOXI 3 IMEHaMH TOJIOBHHUX
CUCTEMHUX MPOIIECIB (3 PI3HUIICIO B OJTHY-/ABI OYKBH).

CHucoK roJIOBHUX CUCTEMHHUX TPOIECIB CKIIAIA€THCA 3:

— CSI'SS.€X€;

— explorer.exe;

—Isass.exe;

— svchost.exe;

— System,;

— wininit.exe;

— winlogon.exe.

Hampuknan: CSRSS.EXE — opwurinansHuii mporec, a
CSRCS.EXE — minmospina migpooka. SVCHOST.EXE — cucremna
nporpama, a SCVHOST.EXE — itmoBipHwuii Bipyc (puc. 2.7).
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E AwvcneTuep sagau Windows

Parin  NapaveTpel EBMA  3EEEpLIEHHE patoTel

=101 %]

CNpagka

MpHnoserks  NPOLECCE IEbln:Tpn:-.a.eﬁn:TBHel CeTe I MonEZ0EaTENM I

1A obpaza | MMA Nonez0EaTENA | LI | [MaMATE | =
alg.exe LAl SERVICE oo 3E32KE

CSFE5. 2% SYSTEM oo 2096 KE

CSFCS. BXE SYSTEM oo 3004 KB

explarer g clienk aa 16 480 K&

lsass, exe \ SYSTEM an & 1058 KB
setvices, exe SYSTEM oo 2996 KB

SIMSS, BXE SYSTEM oo Crata g A
spoalsy,exe SYSTEM i} 4 450 KB
svchosk, exe SYSTEM oo 4 2800 KE
svihosk, exe METWORE SERYICE oo 4 100 KE
sychosk,exe SYSTEM oo 20 296 KB
svchosk.exe METWORK SERYICE oo 3496 KB
svchosk.exe LoZAaL SERVICE oo 4 420 KB
scvhosk, exe LAl SERVICE oo 2620 KGR
kaskmar.exe clienk aa 3756 KB
VBoxService.exe SYSTEM an 3104 KB
VBoxTray. exe clienk oo 2 600 KE i
winlogaon, exe SYSTEM oo 4 585 Kb
wscnkfy, exe client oo Z 034 KB ;I

[T oTofpamaTe MpouEccE! BCEs NONES0EaTENSH

ZJAEEDLUMTE NPOLECT |

|I'I|:u:uu,eu:u:u:uB: 21 |3ar|:u';.-'3|<a LIM: 0%

|Ebl,ﬂ,EHEHHE namATH: S5ME [ &

A

Puc. 2.7. BusiBieHHs CX0XKUX HA OPUTIHAIBHI IPOIECH B

nucnierdepi 3amad Windows

2. [Ipouecu 3 migo3pinumu iMmeHamu (puc. 2.8).
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=1k
Mparin [apaveTpel EBWA  SaEeplleHwe pafoTel CNpaeka
MpHnoseHya  TPOLECCE |Eb|-:Tp|:|.a.eﬁ|:TBHe I CeTe I MonezoEaTEM I

mA obpaza | lIMA NoONEZ0EaTENA | LM | [MaMATE | -
alg.exe LoZAL SERVICE o 3532 KB
CSF55,EXE S¥STEM oo 309 KB
ckfmon, exe client a0 3004 KB
explarer, exe client a0 16 430 KB
lsass. exe SYSTEM oo 6 105 KB
SErVICEs . Bxe SYSTEM oo 2996 Kb
SINSS, BXE SYSTEM oo 383 KB
spoalsy exe SYSTEM oo 4 480 KE
ssshack. exe SYSTEM 0o 4 800 KE
svchost exe METWORE SERVICE o 4 100 KB
svchost, exe SYSTEM oo 20295 KB
swchost exe METWORE SERVICE o 3496 KB
svchnst.exe./ LoZAL SERVICE o 4420 KB
Syskem SYSTEM o 236 KB
Ea4I6gr. exe client oo 3726 KB
VBoxService.exe SYSTEM oo 3104 KE
YBoxTray.exe client oo 2800 KE e
winlogon, exe SYSTEM oo 4 5585 KB
wacnkFy, exe client 1] 2 034 KB ;I

r DToOpa%aTe NPOLECCEl BCEX NONBS0EATENEH 3SEEPWMTE MPOLECT |

|I'I|:u:|u.ec|:|:|B: 21 |3ar|:u';.f3|<:a LI 0% |Bb|,ﬂ.EﬂEHHE—' namMaTH: S5ME | & i

Puc. 2.8. BusiBineHHs nio3piiiux MpoLeciB B JUCHETUEPi 3a4a4
Windows

3. IIpouecu 3 mia03p1auM OnKMcoM abo 6€3 OIUCy 30BCIM.

Bci  3naiineni migo3pini Ha3Bu  (ainiB - moTpiOHO  Oyjae
nepeBiput B 0a3l JaHMX BIIOMHUX TMpoilieciB. Taki 6a3u MokHa
3HAWTH 3a HACTYITHUMH aJIPECaMHU:

http://wiki.compowiki.info/ProcessyWindows
(pOCi1HiCEKOMOBHHI);

http://www.what-process.com (aHTJIOMOBHUH1);

http://www .tasklist.org (anrIOMOBHUIA).

TakoX MOXHA CKOPUCTAaTUCS 3BHYAMHOK  IOLIYKOBOKO
CHUCTEeMOI0 1 BBecTH iIM's migo3piuioro mpormecy. ko Bu
3amiJ03pUIM HEBIJIOMI MPOIIECH, ajie BOHM IO3HA4YCHI B 0azax sK
HENIKIJUIMB1, TO MO>KHA 1X 3aJIUIIHUTH.
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3BepHITH yBary Ha IIpoIEecH, SKi
BUIIIEONMCAaHUX caiTax. [lo-mepiie, BU3HAYTE MOTOYHY TUPEKTOPIIO
3alycKy Mi03pLioi mporpamu. s MbOro KIIKHITH MO MPOIECY
MPaBOI0 KHOIMKOIO MHUIII 1 MepeiiiTh Ha BKIAAKy «BmacTuBoCTi».
SAxmo ¢aitn 36epiraerhes y Bamii namii Windows \ System32, Bu
MOeTe OyTH BIIEBHEHI, 1[0 HE MAETE CIIPaBy 3 BIPYCOM.

Haityactime wicue pos3TanlyBaHHS BIPYCIB — JHPEKTOPIS
C:\Windows\Temp. OTxe, ounctka Bcix (aitiniB B gupekropii Temp

KOMIT'IOTEpPA 3MEHUIUTh PHU3UK MOro 3apa’keHHs.

HEC

3HAUIIUIUCS Ha

st uporo

BUKJIMKaIOTh KOMaHy «Buxonatuw» (Win + R) 1 BBOISTh B psaKy

«temp» (puc.

BCTaHOBJICHOIO ONEpaIiifHO cucTeMoro (puc. 2.10).

¥ BrinonHute

BeeguTe MMA Nporpammel, Nanky, 40KyMEHTE WKW pECYpPCE
WHTepHEeTa, KoTopkRIE TREBYETCA OTKPEITE.

OTkpbITE: temp

QK CTraeHa

O6zop...

Puc. 2.9. Buxnuk Biakputts aupekropii Temp

dan TnasHan MogenuTtsca Bug
1 > J7or komnetotep > Jlokanesenit guek (C) > Windows » Temp »
Provisioning Winern -
pss 7CB129DF-83D0-0F99-EBST-FESEET15ATESA
Registration B1912310-F553-45EA-8TAD-804A506C8636-Sigs
RemotePacks BF8032E0-3368-91F6-220B-18C0035B45F0
rescache NVIDIA Corpaoration
Reciuices opera autoupdate
1u-RU u CProgram Files (x36)Opera31.0.2830.350pera_autoupdate.download.lock
[El MpCmdRun.lo
SchCache IJ 4 g
|Z] MpSigStub.log
schemas
il B
3nementos: 47

v O Mouci: Temp

[lata usmeHeHna

Tun

Manka c daitnamn
Manka c daiinamm
Manka c gainamun
Manka c daiinamun
Manka c daitnamn
®aiin "LOCK"

TeKcToBbIA AoKyM,

TexcToBbIA AOKyM.

2.9). lle Binkpue manky Temp Ha JUCKY 3

-

Puc. 2.10. Tumuacogi ¢aitnu qupektopii Temp
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3a ocraHHI pOKM Ha#Bimomimi Bipycu Petya 1 Petya.A
NOIIKOAMJIA COTHI THCSY KOMITIOTEPIB 1O BCHOMY  CBITY,
BHMArar4 BiJ] BIACHUKIB JaHUX TPOIIi 3a ix po3 mudpoBky. Petya
BIIHOCUTHCA  JO  3aBaHTAXYBAJIBHUX  BIPYCIB 1  3aMmiCTh
opuriHansHOro cekropa MBR 3amucye iioro 3miHeHy KoOMito.

Monudikarmis Petya.A paaukanbHO BIAPI3HIETHCA BiJ Bepcii
Petya, nns gxoi mporpamicTH ONEpPaTMBHO CTBOPHWIIM aJTOPUTM
posmdpoByBaHHs GaiiiiiB 1 po30JIOKYBaHHS ONEPAIIHHOT CUCTEMHU.
VY HOBIM Bepcii BUKOpPUCTAHUN KpunTorpadiqHo CTIMKuM mudp 31
CTBOPEHHSIM OCOOJMBOTO KIfOYa JUIsi KOXKHOTO JIUCKa 1 HOTo
NOJalbIIMM  BHAAJNCHHSIM. lle  yHEeMOXJIMBHIO  CTBOpPEHHS
anropuT™MiB  po3mudpoByBaHHs (daitmiB. SKI0 B MOMIYKY IO
daitmax Bu BusBwm (Qanau «C: \ Windows\perfc.daty abo
«C:\Windows\dllhost.dat» — 1e 1 € CBITYEHHS NP0 3apaKCHHS
BipycoM. OnHak TBOpII BIpyCy TakOoX YHUTAIOTh MyOmikamii B
[HTepHeT 1 MOXKYTh IEpeiMEeHyBaTH 111 (aitiu.

[Ipu 3apa’keHH1 MEHII Ypa3jiMBUM BIPyCOM, IO HE OJIOKYy€
noctyn o IIK, mouineHo mepeBipsaté cektop MBR Ha HasBHICTH
CTaHIApPTHUX CUTHATYp 1 1imicHicTh Partition Table.

@OyHKIis  3ano0iraHHs — 3apaXeHHI0 Ta  OJIOKYBaHHIO
omepaliiHoi cHCTeMH peai3oBaHa TpaBaMH  JIOCTymy. 3a
3aMOBYYBAHHSIM aJMIHICTpATOPy HAAAE€THCA TIOBHHMMA JOCTYI JI0
BCHOTO DPEECTPY, B TOW Hac sK iHIII KOPUCTYBaui B OCHOBHOMY
MarTh MOBHUH JTOCTYI 10 PO3MILIIB, II0 HAJIEXKATh iX OOJIIKOBUM
3anmucam (y Tomy uymciai HKEY CURRENT USER) 1 uuranas
pPO3IUIIB, IO HaJeXaThb KOMITHOTEPY 1 MOro MporpamMHOMY
3abe3neueHd0. KopuctyBaui HE MarOTh JOCTYyH 10 PO3MILIIB, IO
HaJekaTh OOJIKOBUM 3alycaM 1HIIMX KopucTyBadiB. KopucryBaui,
0 MaroTh BIAMOBIAHI JO3BOJIM JOCTYIY JO PO3IUTY, MOXYThb
3MIHIOBAaTH 03B Ha JOCTYN [0 LBOTO PO3AUTY 1 OyIb-sKUM
po3aisiaM, 10 MICTAThCA B HbOMY. OTXe, BUXOAUTH B IHTEpHET 3
OOJIIKOBOTO 3amHUCy aJMIHICTpaTopa HE PEKOMEHIOBAHO, OCKUIbKHU
1€ 1OAATKOBUU pU3MK NOBHOTO 3apakeHHs [1K.

Kopexktna pobGora OaraTbox mporpam, IO MPaLIOTh i
ynpasiiHasaMm OC, 3abe3neuyethest 3aBasaku NET Framework. s
TOro, mo0 3a0e3MeYuTH Mpare3IaTHICTh BCTAHOBJICHUX JOJIATKIB,
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HEOOX1IHO BCTAHOBUTH JICKIJIbKa Bepciki (peldMBOpKa, OCKLIbKHU
OLITBIII HOBA HE 3aMIIIy€ CTapy 1 BKIIOYAE OKpeMuil HaOip QyHKIIii.
Jlna Bu3nauenHns Bepcii NET Framework Ha komm’iorepi € aBa
cnocobu — mpubmuzauii 1 Tounmid. [lpubmmsny Bepcito .NET
Framework MokHa [mi3HATHCS dYepe3 PEECTP 3a  IIIIXOM:
HKLM\SOFTWARE\Microsoft\.NET Framework. [1linax Takox
moxe 3akiHgyBatuca Ha .NET Framework Setup. /lani HeoOxi1HO
NeperisiHyTH CIIUCOK KJIFOYiB, MMOKa3aHUX Ha puc. 2.13.

ﬁ) Pepaktop peectpa

@aiin  [paska Bwg WsBpannoe Cnpaeka

b~ b MSDE =1 Vima Tun 3HaueHne
- L MSDTC
. MSF
-~ 1. M5Licensing
510 MSN Apps
.- Ly MSOSOAP
>~} MSSearch36
. MSSQLServer
5 1) Multimedia
. MapServer
PR MET Framework Setup
4|, NDP
> CDE
-f w2507
.-l w30
o 25
- B
[l )
----- . MetSh
- 1) MetShow
. Metwork
. MetworkAccessProtection
----- . Men-Driver Signing

- Mlatenad
] [Tl 3 4 M1

ab| (Ma ymaonuannea) REG_SZ deprecated

Komnerotep\HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\NET Framework Setup\NDP\v4.0

Puc. 2.13. basosi Bepcii .NET Framework

Cepen kiouiB HaBeNEHI TIIBKM 0a30B1 Bepcli, sIKI MOXKHA
YTOUHHUTH, MEPEUIIOBIIN 0 CUCTeMHOI AupekTopii Microsoft. NET
3a mursixoM: %SystemRoot%\Microsoft. NET\Framework.

HasBa gupekTtopiii 13 BCTAaHOBJICHUMHU BepCiAMH (PperMBOPKiB
Mae 3aranbHuil Bua vX.X. XXX. Y Ha3Bl BKazaHi 3arajibHi BepcCli Tak
caMo, K 1 B peectpi. JlJiss yTOUHEHHS Bepcii HEOOXITHO 3aWTH B
TUPEKTOPII0 3 IMEHEM, IO BIAMOBIAA€ OCTAaHHINW 3arajibHii Bepcii
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¢dperimBopka (puc. 2.14) 1 3uaitu ¢daitn  mscorlib.dll, y
BJIACTUBOCTSX SIKOTO OyJie BKa3aHa TO4YHA Bepcis (puc. 2.15).

Bepcis .NET Framework 4 1 ii miaBepcii noaaroTh OIHU3BKO
3000 noBux kimouiB y peectp Ta 6000 HOBUX 3HAUY€Hb JAHUX, 110
npubnau3Ho 30unblnye Horo Ha 1%. lle mocuTh BenHMKa KiIBKICTb,
IpOTEe BOHA HE BIUIMBAE€ HAa MPOIYKTHUBHICTH CHCTEMH, OCKUIBKH,
Hanpukiajg npu BcraHoBiaeHHI MS Office KUTbKICTh HOBUX KITIOUIB 1
3Ha4YCHb MapaMeTPIB CTAHOBUTH B KUJIbKA pa3iB OIbIIIE.

Eg! ’ g KDMI‘IbK}Tt v NokaneHent guek (C:) » Windows » Microsoft. MET » Framework » I

¥nopagounte ¥ JoGaenTte B GuBnuoTeky OBwmit goctyn 3anwcate Ha ONTUYECKMIA ANCK Hoean nanka

-

- VisBpannoe Mnan Jlata usmeHeHna Tun Pazmep
)

4. 3arpyskun . 1049 Manka c daitnamn
Bl PaBouwii cTon J v1.0.3705 Manka c daitnamn
) v114322 Manka c paitnanm
- BuBnnotekn J v2.0.50727 Manka c daitnamn
B Buaeo J w30 Manka c daitnamn
3 JokyMenTsl J V3.5 Manka c daitnamn
e=| MzoBpaskenna . v4.0.30319 [Nanka c daiinammn
Jv- Mysbixa 55 NETFXSBS10.exe Mpunoxenune T8 Kb
|| netfushs12.hif @aiin "HKF" 41 Kb
@ Jomawnsas rpynna (%) shs_diasymreader.dll 11.06 22 Paclumpenne npu... 11 Kb

Puc. 2.14. Cucremna aupexropist Microsoft. NET

3riiHO 13 JaHUMH HaBEJEHUMH B Mepexi, BcTaHoBieHHs .NET
Framework Bepcii 4.6 nonacts 1,7 ceKyHau 10 4acy 3aBaHTKCHHS
Windows.

Pazom 13 .NET Framework BcTaHOBIIOETBCS — Cyx)0a
ONTHMI3AIll], SKa 3aIlyCcKae MpoLeaypu onTuMizaiii B 0i0mioTexax
NET mopa3y, koaum B cuCTeMi 3'dBIsS€TbCs OHOBJICHHs. Lle
BiI0yBa€eThCs MpH nepiioMy BcraHoBieHHI HOBOT Bepcii .NET. Ilin
yac onTUMi3alii B JOUcCHeTYepl 3aBAaHb  3'ABUTHCS  (ailn
Mscorsvw.exe.
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i Ceorcrea: mscorlib.dll Iﬁ

Ofwme | LntbpoBkie nogrmck | 3w daina
BezonacHocTs | MNoapoGHo | [Npegeigyume BEpcHn
CeoicTen 3HaueHWE
Onucanue
Onmcarue chaina Microsoft Common Language Run...
Tun PaciuMpeHe NpunoxeHna
| Bepcus daing 4.0.30318.1 |

Haseanwe npopykta  Microsoft® MNET Framework
Bepcwua npogykta 4.0.303151

{AETOPCKWE NpaBa 2 Microsoft Corporation. All ights...

Pasmep 495 Mb
[ata uzsmeHeHuA 18.03.2010 13:16
Azbik Aar microai (CLA)

WexogHoe uma darna mscorib dll

yﬂ,aﬂBHMB CEOACTE W NWYHOW MHPOPMELIMI I

0K ” Omaena ] MpyrMeraTs

Puc. 2.15. Buznauenns tounoi Bepcii .NET Framework

Xoua mporec mscorsvw.exe (puc. 2.16) 3amyckaeTbcs y
(hOHOBOMY PEKMMIi, BIH MOKE 3aITyCKaTH IIUKJIM MPOIIecopa IIiJl yac
p06OTI/I cepBicy. lle BimOyBaeThCs OMHOPA30BO 1 3aiiMae JIMIIE
Kibka XBWIMH. Ha 1e MoXHa He 3Ba)KaTH, OCKUIBKH MpoOsieMu
noB’si3aHl 3 .NET Framework, cnpuumHsiOTh ynoBUIbHEHHS Ta
HAJMIPHO BUCOKHI piBEHb BUKOPHUCTAHHS MPOLIECOpa.

3 ormsiay Ha BKa3zaHi pe3yJbTaTH MOYKHA 3pOOMTH BHCHOBOK,
mo .NET Framework 4.6 nHe Oyne 3HauHO yMOBIIBHIOBATH POOOTH
OC. BiH nogae TUCSAY1 KJIIFOYIB PEECTPY, CEPBICY Ta MOTPeOye COTCHB
MerabalT Ha CHUCTEMHOMY JHWCKY, aje TMpH 3BHYAHUX yMOBax
pOOOTH KOPHUCTYBAa4 MOXKE JIMIIE TOMITUTH, IO TIABKU TIICIs
BCTAaHOBIICHHSI a00O OHOBJICHHS BHWHHKAa€ 3aTpUMKa Ha KiJbKa
XBUJIMH.
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1= Windows Task Manager SHECE X
File Options View Help
Applications | Processes | Services | Performance | Metworking I Users |
o
Image Mame User Mame CPU  Memory (... Description -
CSrS5.exe SYSTEM 00 920K  Client Server Runtime Process
dlhost.exe SYSTEM 0o 1,292K COM Surrogate
dihost.exe SYSTEM 0o 1,748 K COM Surrogate E
dwm.exe Adminis... 02 3,792K  Desktop Window Manager
explorer.exe Adminis. .. 0o 21,360 K Windows Explorer
GoogleUpdate.exe SYSTEM 00 608K  Google Installer
GoogleUpdate.exe SYSTEM 0o 3,160 K  Google Installer
GoogleUpdate.exe SYSTEM 0o 1,552K Google Installer
|sass.exe SYSTEM 0o 2,612K  Local Security Authogi#y Process
lsm.exe SYSTEM 00 708K  Local Session Mangfer Service
MSCOrsvW, BXe SYSTEM 45 2,143 K .MET Runtime Optimization Service
msdtc.exe MNETWO... 00 1,312K  Microsoft Distributed Transaction Coordinat...
rundll32.exe SYSTEM 00 836K Windows host process (Rundl32)
SErvices.exe SYSTEM 00 2,676 K Services and Controller app -
Show processes from all users
Processes: 55 CPU Usage: 583 Physical Memony: 43%

Puc. 2.16. BukonyBanbHuii (paitn Mscorsvw.exe mpoiiecy
onTHMi3aIii

2.1.2. 3aBaaHHA NJI CAMOCTIHHHOT0 BUKOHAHHA

1. IlepeBiputu B mporpami CCleaner HUTICHICTH pEECTpY,
BUJIAJIUTH 3aITMCH TTPO MTOMUJIKU TIPH X HAIBHOCTI.

2. llepeBipuTH TOTEHINMHI MICIS 3aMUCIB «TPOSTHCHKHUX
Mporpam» B CUCTEMHOMY PEECTPi ornepaiiiitHoi cuctreMu Windows.

3. Ilepesiputu 3amymieHi Ha [IK nporecu B aucneruepi 3aaay.
Buginutu OCHOBHI CHCTEMHI, BIIAMITUTH TMiI03pLai Tporecu 1
BIJICJIIJIKYBATH MICII€3HAXO>KEHHS BIATIOBITHOTO (paily.

4. Tlepeiitu B nupekTopiro TumuacoBux ¢aiaie OC Windows.
IlepeBipuTu ii Ha HASBHICTH MIJO3PUIUX OO €KTIB 1 OYHUCTUTH ii
3MICT.

5. Busnauntu Bepcito .NET Framework aBoma cmocobamu,
HABECTH BIAMOBIIHI CKPIHIIOTH.

6. 3HaliTu B Mepexi BioMocTi mpo ocTtanHio Bepcito .NET
Framework. 3pobutu BHCHOBKM TpO HEOOXIAHICTH OOHOBIICHHS
noto4Hoi Bepcii Ha [1K.
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2.1.3. 3anuraHHda s caMonepeBipKu

1. Illo Take cucremunii peectp Windows?

2. HaBeniTh KOpEHEBY CTPYKTYPY PEECTPY.

3. [TosicHITH OCOOIMBOCTI «TPOSTHCHKUX MPOTPAM.

4. Yomy npodiigakTHKa «TPOSHCHKHX MpOrpam» TMOB's3aHa 3
CUCTEMHUM PEECTPOM?

5. Sxi po3minm 1 K04l € TMOTCHIIIHHUMHU MICIISIMU 3aIliCiB
«TPOSIHCBKHUX TIPOrpaM »?

6. ITosiCHITH OCHOBU POOOTH aHTUBIPYCHHUX ITPOTPaM.

7. Slk MOxHa 3HAWUTH BipycH caMocTiiHO? Jle HaluacTiiie BOHH
PO3TAIIOBYIOThCSA BIPYCH 1 SIKi MpOUIAKTHYHI MIpH HEO0OXiJTHO
npumaTu’?

8. SIki mporecu BITHOCATHCS N0 TOJOBHUX CHCTEMHHX?
[TosicHiTh 1X QyHKII.

Tema 2.2. Cucmemne obcnyeosysanns OC Windows npu
asapiiHux cumyayisx

Mera: Hauutucs 3uutyBat gamn nommika BSOD i
BU3HAYaTU NPUYKUHY 1l BAHUKHECHHS.

2.2.1. TeopernuHi BizomocTi

VY naniii maGopatopHiii poOOTI PO3IJISTHEMO TaKy IMOUIUPEHY
CHUCTeMHY TOMWJKY sIK CHHIN ekpaH cMepTi abo BSOD (the blue
screen of death). BSOD 3'sBnserbcs, konmu Windows BuUsBIIsE
"STOP-nmoMusniky", siky cuctemMa He B 3M031 BUIPABUTH CaMOCTIMHO
(puc. 2.11). Take KpUTHYHE NAMIHHS MPU3BOJIUTH JI0 3YNUHKH
pobotu cucremu Windows. Y 1boMy BUIIAJKY 3aHINAETHCS TUTHKA
MPUMYCOBO BUMKHYTH KOMITHOTEp 1 TIepe3aBaHTXUTH Horo. Jlana
MpoIlelypa MOXKE MPUBECTH IO BTPATH HE 30€peKEeHUX NaHuX. B
7IcalbHOMY CITeHapii TporpaMu TOBUHHI PETYJSIPHO 30epiraTu
nporpec podoru, mo6 BSOD abGo iHIN MOMUIKH HE HMPHUBEIH 10
BTpatu AaHux. OAHIEI0 3 TPUYUH MEepPe3aBaHTAXCHHS KOMII I0Tepa
0e3 SBHUX IPUYHH MOXKe OyTH CHHIHM €KpaH.
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A problem has been detected and wind s !
sk ows has been shut down to prevent damage
MACHINE_CHECK_EXCEPTION

s the first time you've seen this stop error screen,

restart yo computer. If this sc E 4
i Lo ) creen appears again, follow

Check To make sure any new hardware or software is properly installed.
If this is a new installation, ask your hardware or software manufacturer
for any windows updates you might need.

If problems continue, disable or remove any newly installed hardware
or software. Disable BI0S memory options such as caching or shadowing.
If you need to use safe Mode to remove or disable components, restart

your computer, press F8 to select Advanced sStartup options, and then
select safe mode.

Technical information:

0x0000009C (0x0000000000000000, OXFFFFFB800310AC70, 0x0000000000000000, O
00000007

collecting data for crash dump ...

Initializing disk for crash dump ...

Beginning dump of physical memory.

pumping physical memory to disk: 100

Physical memory dump complete.

contact your system admin or technical support group for further assistance.

Puc. 2.11. CuHniit expan, 1o Bukimkanuii STOP-nmomuikoro

[Ipu mosiBi cuHBOTO ekpaHy cmepti Windows aBTOMAaTHYHO
CTBOpIOE Ta 30epirac Ha Aucky (aitn mam'sati "minidump", sxuit
MICTUTH 1H(pOpMAIIiI0 PO KputuuHui 30ii. KopuctyBadi MoxyTh
nepernasgatd  iHGopMmarilo B Jammax, Mo  JIOTIOMOXe
inentudikyBatu npuunny naainas OC.

[Tomunka «CuHIA €KpaH CMEpPTI» MICTUTh B CO01 HACTyIHY
iH(opmMmariiro:

1. Ha3zpa momuiiku (BaxkjivBa iHdopMariis).

2. Pexomenpariii 1o ii yCyHEHHIO (€ CTaHJIapTHUM TEKCTOM JIJIs
NEBHUX TPy MOMMIIOK).

3. llicTHAAUATKOBUI KO TOMUJIKH.

4. TlapameTpu NOMWIKU (IJIs1 ESIKUX MOMMIIOK € Ba)KJIMBOIO
1H(pOpMaIli€lO).

5. Hasa gpaiiBepa, 10 BHUKJIMKAB TMOMUJIKY (Ba)KJIuBa
1H(hOpMaIlis BKa3yeTbCs HE 3aBXKAN).

6. Anpeca MicIs, B IKOMY BHHHMKJIA TIOMUJIKA (BKAa3yeTbCs HE
3aBXK]IN).

Y BumaAky BIACYTHOCTI Jamily MOMHJIKH Ha KOMII IOTepi
HeoOXximHo ii  3moxaemoBatu. llepen 1HUM  mepexomsiTh y
BaacruBocti komm’rorepa — JloxaTkoBi mapamMmeTpu cucTemMu —
3aBaHTaxkeHHs1 i BigHoBJeHHst (mapamerpu). Ilicns mBoro
3HIMAIOTh TallouKy 3 TMYyHKTY «BukoHyBaTM aBTOMaTUyHE
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nepezaBaHTaXeHHS» (puc. 2.12). TyT Takox Mo)KHa oOpaTu JaHi
IUIA 3aMucy y Aamil nam’sti. JlocTynHi Taki BapiaHTu:

— MaJIM{ JaMII [1aM ’sITi;

— JIamm mam’ STl Sapa;

— TIOBHUY JaMI TaM’sTi.

Ha mpomy etami Takok BU3HAYAOTh JTUPEKTOPIIO IS 3aMUCY
gammiB nam’sTi. J{ns HaBeqeHoro Ha puc. 2 MPUKIALY TUPEKTOpis
30epexxenHs — Windows\Minidump.

3arpyska u soccranoEnente x

Hma komnsioTepa OfopynosaHme

3arpyska oREpauoRHOR ChcTEME!
Denonrmrensrio 3awiTa creTeM ! YnanerHsii nocTyn

ONEPaLMOHHAR CHCTENZ, 3ATPYXEEMS 10 YMOMIEHMIC:
HeolXomaMo MMETh NPasa aOMAHHCTPATOPE ANR MSMeHeHIA BonbLnHeTEa Windows 10 v
TEpEUACTIEHHSIX NADaMETROR

OToBpaaTh CMCOK ONEPALMOHHBIX CHCTEM: 3 2 e
BelcTpagecTane
o [ Orobpaars eapuanTs! BocCraHoenenus: n =

SPPEKTH, npoLeccopa, o n
EVpTYaN=HOA MaMAT

MapameTps...

Mpogyn none3osaTenen

MlapaMeTPE! PaBodEre CTONG, QTHOCALINEEA KO GXORY B CHETEMY

MapaveTpe!

3arpys«a 1 BoccTaHoBNeHMe

3arpysKa v B0CCTEHOBNEHHE CHCTEMbI, 0TNAA0NHAR MHPOPMALMA

Mepemestbie cpesi

oK Omera

Puc. 2.12. BigmiHa aBTOMaTUYHOTO NEepe3aBaHTAKEHHS MTPU
BuHuKHEeHHI STOP-nomunox

Ha mwactymHOMY KpoOIll BHKJIMKAIOTh JUCIETYEp 3aaad
(Ctrl+Alt+Del) 1 nepexonars Ha Bkiaaky «lIpomecu», ne HeoOXiTHO
BiMOOpa3uUTH TMpPOILIECH BCiX KOPHCTYBadiB 1 BIAIIYKaTH Cepen
CUCTEMHHX TPOIECIB KPUTHUYHI s mpojaoBxkeHHs pobotu OC.
[lpuknanaMd KpUTHYHHX CHCTEMHHUX TPOIECIB €  CSISs.exe,
winlogon.exe, wininit.exe (getanpHuii BukiMk BSOD uepes
AUCTIeTYep 3a7a4 MOXKHA TOJIMBUTHUCS Y HABYAIBHOMY BiJIEO JIO ITi€l
nabopaTopHOi poOOTH).

3monemoBati oMKy BSOD TakoX MOXHa, 3MIHUBIIHU
3aMUC Yy PEECTpI MPO MapaMeTp KIaBiaTypu 3a HACTyITHUM
AITOPUTMOM:

1. 3amyctutu pemakTop peectpy (3a IOMOMOIroK KOMaHAU
regedit).
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2. Binkputu PO3ILT peectpy
HKEY LOCAL MACHINE\SYSTEM\
CurrentControlSet\Services\kbdhid\Parameters (mapametrpu USB
KJIaBiaTyp).

3. CtBoputu DWORD-napamerp CrashOnCtrlScroll 31
3HAYCHHSM 1.

4. Binkputu pO3aLT peecTpy
HKEY LOCAL MACHINE\SYSTEM\
CurrentControlSet\Services\i8042prt\Parameters (mapameTtpu

KJIaBlaTyp, MiaAKI0ueHux yepes PS/2).

5. CtBoputu DWORD-napamerp CrashOnCtrlScroll 3i
3HAYEHHSM 1.

6. 3aKpUTH PEIAKTOP PEECTPY 1 Mepe3aBaHTAKUTH KOMI'TOTEP.

Jlnst manoi maGopatopHOi poOOTH s MOJAENIOBana MOMUIIKY
BSOD nuisixoM 3aBeplieHHs] CUCTEMHOTO MPOIlecy wininit.exe, 1o
BiAMOBiae 3a iHimiamizarmito cepenoBuia OC s BUKOHAHHS
mporpam.

Tpeba 3BepHYyTH yBary Ha Te, IO MOJCITIOBAHHS TTOMIIKU
BSOD moxe OyTu TakoX KOPHUCHUM, HANpHUKIAJ, JJIs OTPUMaHHS
Jamma nam'siti KOMI'rorepa B 3afjaHuii MOMEHT a0o0 JUIsi €KCTPEHOl
3YMUHKHU KOMIT'IOTepa aHaIoriyHo KHomili Reset.

[Ticns monentoBanHs nmoMuiiku BSOD HeoOx1HO 3adikcyBaTu
ko1 STOP-nomuiiku, 1i mapaMeTpu Ta BUKOHATU NIEpE3aBaHTAKECHHS
OC.

B ocrannix Bepcigsx Windows BOymoBaHUN 1HCTPYMEHT
aHaJi3y NpuuuH BUHUKHEHHS nomuiku BSOD (puc. 2.13).
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« S [ << Yerpanenne nenonagok > Bee kateropum (v Mownck n ycTpanerne Henonag... @
YCTpaHeHVIE HEMONa 40K KOMNbHOTEDS
mn Onucanne Pacno.. Kateropws Wsgatens {o
[ Bubanotexa npourpeieatens Windows Media Mowck v ycTpanedne npobaem c ... flokan..  [lNpowrpeie..  Microsoft ..

By BocnpouseeseHme BUAED Mouck u ycTpanedne npoBnem c .. flokan.,  Windows Microsoft ...

[%] Bocnpounsseaenme seyka Mownck w ycTpadedne npobnen c .. flokan..  3eyk Microsoft ...
'_-_%I.Q;on,a,au.me MNOAKNHYEHNA Mowck v yeTpanenue npobaem c..  flokan.. Ceme Microsoft ...
(%k-l'nnncusb\e iy HELAK Mogrotoeete ceoil mukpodoH u ... flokan..  Windows Microsoft ...

o Domawinan rpynna Mouwck u yerpanenue npobnem c ... Mokan.. Cete Microsoft ...
:_%':3anwcbsﬁyn(a Mownck v ycrpanenne npobnem ¢ .. Mokan..  3eyk Microsoft ...
g,;'KnaEmaT)rpa Mownck v ycTpanenne npoBnem c .. fokan..  Windows Microsoft ...

[ 0BopyasosaHne n ycrpoiictea Mowck u ycTpanedne npobnem ... flokan..  Yecrpoidctee  Microsoft ..

[=] 08cnyxusanue cuctemel Mouck 1 ouyncTka Hewenone3yem...  flokan.,  Cucrema Microsoft ...

[%5 0 BLme nanku Mouck u ycTpanedne npobnem c .. flokan..  Cems Microsoft ...
:;":I'IapaMEprl npourpeigatena Windows Media Mowck v ycTpanedne npoBnem .. flokan..  lNpowrpeie..  Microsoft ..

[ Nurarne Mouck u ycTpanenne npobnem c ... flokan..  TMutanwe Microsoft ...

[58 Nogknrouerma K MHTepHety Mowck v ycTpanedne npobnem c ... flokan..  Cems Microsoft ...

[Z] Nowck n WHAEKCHPOBHWE Mowck v ycTpaHeHne npodnem c..  flokan..  Windows Microsoft ...
fﬁl‘lpmnoerm w3 Marazuna Windows ¥cTpaHeHwe Henonadok, koTepel..  flokan..  Windows Microsoft ...

= MpuHTep Mownck v ycrpadedne npobnem c .. flokan..  [Mevats Microsoft ...

[ Nponzeogurensrocts Internet Explorer Mowck u ycTpanedue npoBnem c .. flokan..  Beb-Gpays.. Microsoft..

| % Cerenoii agantep Mowck u yerpanerue npobaem ¢ ... flokan.. Ceme Microsoft ...

ECMHME 3KpaH g_ Yerp omnbBok, 0.. flokan.. Windows Microsoft ...

LES YeTpanenune npoBnem ¢ COBMECTUMOCTEHD Mownck w yerpanenue npobnem c ... Mokan..  Mporpam..  Microsoft ..

& Poroean nHTENNEKTyanbHaA cyxba nepegasm (.. Mowck v ncnpaenenne npotnen,..  fokan..  Windows Microsoft ...

&3 LlenTp oBHoeneHna Windows YcTpanuTe npoBnemel, Mewatow,..  fokan..  Windows Microsoft ...

W

Puc. 2.13. BOynoBanwuii iHCTpyMeHT aHanizy nomuiku BSOD

3a  3aMOBYYBaHHSM  IHCTPYMEHT OyJae  aBTOMATHYHO
3aCTOCOBYBATH BUIIPABIICHHS, SK Y BHUMAJAKY 3 yciMa MaKeTaMu JJIs
ycyHeHHS Hemojagok Windows. SKmo HEO0OXITHO 3aIlyCTUTH
1HCTpYMEHT 0€3 aBTOMAaTUYHOTO BHUIIPABJICHHS, HATUCHITH KHOTIKY
«/lonaTtkoBO» 1 3HIMITH Mpamnopenb «ABTOMATUYHO 3aCTOCOBYBATH
BUTIpaBJICHHs». [1icIis I[bOTO HATHUCHITH KHOTIKY «Jlaimi.

[HCTpYyMEHT 1HTEpINpeTy€e KOJ MOMWJIKH, 1 MOBIAOMIISIE, YUM
BUKJIMKAHUW CUHIN eKkpaH. MOXJIHMBI BapiaHTH MPUYHH TOMUJIKH:

— HecnpaBHe 00JIa/THAHHS;

— TIOMUJIKY JVCKa;

— mkiguse 110;

— 30111 mam'sTi;

— cepBicu;

— JIpaiiBEpH MPUCTPOIB.

Iactpyment pobute 3amutu npo BSOD, ski BigOymucs 3a
octaHHi 7 mHIB, B xxypHam noaii Windows — Microsoft-Windows—
WER-SystemErrorReporting.
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VY Bumaaky Outbin paHHBOI Bepcii Windows mepexonsts y
MaHeNb YNPaBIiHHS 1 OOMPalOTh KAaTEropiro «YCYHEHHS MOMHUIOK»
(puc. 2.14).

Eg! !E + Manens ynpaenenna b Bce anementol naHenn ynpaenedna b Ycrpanenne nenonagok

Marens ynpasnesms -

e YcTpareHne HeNonaaok KoMNeoTepa

L enkrnTe sagady, 4ToBel 8BTOMATMYECKK ANBTHOCTUPOBATE W YCTPEHUTE PACNPOCTPAHEHHEIE HENCAZAKK KomMneroTepa. Jas ncnc

MpocmoTp Bcex kaTeropmit W ocnonesyiitecs nonem "Monck”,

MpocMoTp HypHana

HacTpoiika

OBpaTHTLCA 33 NOMOLYEH K A TonyumTs Camble NOCNEAHUE CBeJeHVA 06 yCTpaHeHWn Henoaaaok?

Apyry ﬂpl’l EhISDpE NONOXKKWTENBHOMD OTBETE Bbl NOAYHWTE AOCTYN K HOBERALLIWM CPEACTEAM YCTPAHEHWA HENON3A0K B MHTEPHE’TE,

3aABneHue o KoHPUAEHUMANBHOCTH B MIHTepHETE

@ Mporpammel

BbinonHEHNE NporpamMM, NPeiHasHaYEHHB ANR Npeablay L Beponi Windows

ObopyaoBaHuUe W 3BYK

By Hacrpoiika ycrpoiicrea | Vlcnenesosanne npuntepa
B YcTpanenne nenonagok seykosannen | B YoTpanenmne Henonagox BocnponseeaeHa 3eyKa

@ CeTb 1 WHTepHeT

Mogkntouenne k Vnteprety | JocTyn k obuyum haidnam u Nankam Ha gpyri KoMNeroTEpax

Puc. 2.14. CuctemHa kaTeropis IHCTPYMEHTIB 3 YCYHEHHS TOMUJIOK

[Ipu mepermsai BCiX 1HCTPYMEHTIB KaTeropii oOMparoTh
«OOcayroByBaHHs  CHUCTEMH» 1  3alyCKalOTh  IHCTPYMEHT
J1arHOCTYBaHHS 1 yCYHEHHS MOMUJIOK (pHc. 2.15).

' =

U 3 OBcnyKUBAHWE CUCTEMEI

,ﬂ,narHocha W NpedoTEpaLlleHMe HENOAaA0K Ha KOMNbHOTEPE

- OBcnyxMBaHWe cucTemel
E ¥aanuTe Hemcnonb3yemele Gaine W APALIKK W BEINOAHUTE 0CTaNEHBIE 334340 No
oBcnyuBannto,

[] ABTOMETMHECKM NPUMEHATE MCNPABNEHIA

Wsaarens: Microsoft Corporation

3anrenenmne o KoendugeHymanetocy (8 Mnteprere)

[ Janee ][ Otmena ]

Puc. 2.15. 3amyck IHCTpyMEHTY A1arHOCTYBaHHS IOMUJIOK
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[Ticst 3aBepieHHS TPOILECY MEPEBIPKU IHCTPYMEHT HAJa€ 3BIT
PO BUIPABIICHHI TOMMJIKH 32 YMOBH iX HasiBHOCTI (puc. 2.16).

[IpoananizyBaTu  JaMmu TOMHJIOK MOXKHAa TakoX 3a
JOTIOMOTOI0  CIICIIalli30BAaHOTO  MPOTPaMHOTO  3a0e3MedyeHHS,
Hanpukiag Blue Screen View. Ilporpama € moOBHICTIO
OE3KOIITOBHOIO 1 B pa3ud NPUIIBUAIIYE TMPOLEC BU3HAYCHHS
npobnemu. [Ipu 3anmycky Blue Screen View BUKOHYy€e aBTOMaTUYHUIN
aHaji3 HasBHOCTI AaMmIly(iB) MOMHUJIOK 1 BUBOJUTH iX HA TOJIOBHUUN
ekpaH (puc. 2.17).

, ==

| | =2 OBChy%WBaHWE CUCTEMBI
N LA

OTueT 06 ycTpaHeHWK Henoaaaok

¥ Obbem AuCKa, MCNONbIYEMBIR ANA XPaHEHWA WYPHANOB Snemenm
HENONAN0K OFCYCINEYEM

KypHane! Henonagok 3anumarot 0 MB guckoBoro npocTpaHcTea.

CucremHoe BpeMa 3aaH0 HENPAB MALHO Snemenm
OMCYIMCMEYEm

HenpasunbHo HACTPOEHHOE CUCTEMHOE BPEMA MOMET NPMBECTH K
HENPaBNNEHOA paBoTe gyHKUMIA, KOMNOHEHTOE WAKW NPOrPaMM, KOTOPBIE
33BMCAT 0T NPEENNBHOTD EMC MSMEPEHWA, TAKWX KAK BKTHE3LWA NPOAYKTOE,
CPEACTEa NOWCKA BPEACHOCHBIX NPOrpamm i cepTudukarel Gpaysepa.

m

¥ Hewucnonbsyemeie snaukm Ha pabouem crone Snemenm
OFMCYCIEYEm
Ha paBouem cTone oBHapyEeHE THAUKKM, KOTOPLIE HE MCNOMB30EANNCE B -
[ fanee ] [ Otmena I

Puc. 2.16. 3BiT 3 BUNpaBiaeHHs MOMUJIOK IHCTPYMEHTY
«OO0CIyroByBaHHS CUCTEMID)
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r B
W glucScreenView - CAWindows\Minidump . 'R . [ ) e
File Edit View Options Help
| =1 & [ aa
Dump File Crash Time % Bug Check String Bug Check Code  Parameterl Parameter 2 Par
| 110818-46410-01.dmp 08.11.2018 18 A 0:000000 00000000 0xB32a4030 0:B
O i ] v
Filename AddressInSt.. +  From Address To Address Size Time Stamp ) =
%] aswSni.sys aswSnx.sys+1b8e6  (:9389a000 0:93957000 0:000bd000 OxSbaddffs ‘I—I
%] ntoskrnl.exe ntoskrnl.exe+219fd) 08455000 0x85263000 0:00414000 0x54cd02edl {
OxB4e1000 (0x8455000 0:00037000 Oxdce788d2
i 0x80b¢2000 0x80bcal00 0:00008000 Ox4a5bdaaa
(%] meupdate.dll 0xB220000 (0x82293000 0:00085000 OxdceTb876
|%| PSHED.dII 0x8aa93000 (xBaaa4000 0:00011000 (Oxda5bdadld
|%| BOOTVID.II 0xBaza4000 (xBaaac000 0:00008000 (Oxda5bda2 =
4 I, ] +
1 Crashes, 1 Selected NirSoft Freeware. hitpi//www.nirsoft.net

Puc. 2.17. Buznauenns npuuna BSOD 3a nonomororo Blue Screen
View

JUis ~ BUSBICHHS  Oe3MOCepeHhOI  NPUYUHU  TTOMIUIKH
nepexonsate B MeHio File — Google Search — Bug Check +

Parametrl (puc. 2.18).
W BlueScreenView - C:\Windows\Minidump . L . l‘:' El g

Edit View Options Help

Save Selected ltems Ctrl+S

M= Gl String Bug Check Code  Parameterl Parameter 2 Par

Google Search - Bug Check-+Driver OBJECT_TER..  0x0000004 000000003 OxBa2ad030 0w

Google Search - Bug Check

Google Search - Bug Check + Parameter 1

Exit
4 i | 3
Filename AddressIn5t.. ¢ From Address To Address Size Time Stamp ) =
)| aswSnx.sys aswSnx.sys+1b8ef  0:8389a000 083957000 0x000bd000 0x5bal dffs jl—l
%) ntoskrnl.exe ntoskrnl.exe+219fd0  0x3455000 085263000 000414000 0x54d02e41 {
[ hal.dll (0x84€1 000 0x84 55000 000037000 Oxdceldd2 J
%) kdcom.dll 0x80bc2000 0:80bcal00 0x00008000 OxdaSbdaaa ]
%) mcupdate.dll Ox8aale000 0x82a93000 000085000 OxdceTbB76 i
% PSHED.dIl 0x8aa93000 OxBaaa4000 000011000 OxdaSbdad0 ]
% BOOTVID.dIl (x8aaa4000 OxBaaac000 000008000 Oxda5bd9a2 =
1| 1 | 3
1 Crashes, 1 Selected NirSoft Freeware. http:iwww.nirsoft.net

Puc. 2.18. Ilepexin B Google mist Bu3Hauenus npuund STOP—
TTOMIJTKH
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[licns mepexoxy 3a OJHUM 13 TIOCWIaHb, S OTpUMAaJia
iHpopMarllito, HaBeneHy Ha puc. 2.19, 1m0 MOBHICTIO BIAMNOBIJIAE
NpUYMHI ~ BUHUKHEHHS  momuiaku  BSOD, 3MO/EIbOBAHO1L
3aBEpUICHHSIM CHCTEMHOTr0 mpolecy wininit.exe. Jlam Ha CTOpiHII
HABEJCHO OUIbII JOKJIAQAHUM ONUC TOMUJIKH, SKAH TYT He
MIPUBOAUTHCS.

3a 3amoBuaHHsAM Blue Screen View mrykae nammn MOMUJIKH B
cuctemHit gupekropii Windows/Minidump. Skmo aupexTopist
3amucy JamIa BIJIPI3HSAETbCS BIJ 3a3HAYEHOI, MNEPEXOASATh Ha
BKiIaaKy Options — Advanced Options 1 mIpoONnuUCyrOTh KOPEKTHUIN
HUTSX.

IHoxi anamiz mammna mam'sTi BKasye Ha CHUCTEMHUM ApaiiBep,
SKAW HaBPSJ YU € MPUUYUHOIO TTpobsieMu (Hampukiaa, win32k.sys).
Y 1poMy BHUIAAKy 3HAZOOUTHCS CEpHO3HUIN aHami3 JAamia, 10
BHMarae J0JIaTKOBHX 3HaHb 1 JOCBiAY B il ramy3i. [Ipote, MoxHa
CaMOCTIHHO BHKOHATH TEPEBIPKY JpaiiBepiB 3a JOMOMOTOI0
BOy/IOBAaHOTO B  OINEpaliiiHy cucreMy 3aco0y MepeBipKu
Verifier.exe.
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! Reviver ) MPOOYKTHI

31a ownbka BSOD Takke vasecTHa kak CRITICAL_OBJECT_TERMINATION v «<5TOP
0x000000F4=, HekoTopble nonb3osateny Windows coobwmnu ob a1oi owmnbke,
KOTOpas 0Bbl4HO NOABNSSTCA Ha 2KPaHe BO BpeMA MHUUKManM3aUMM CUCTeMBbl:

s problem has been detected and windows has been shut down to prevent damage
your Computer.

A process or thread crucial to system operation has unexpectedly exited or been
terminated.

1f this is the first time you've seen this Stop error screen,
ur computer. If this screen appears again, follow
these steps:

check to make sure any new hardware or software is properly installed.
If this is a new installation, ask your hardware or software manufacturer
for any windows updates you might need.

If problems continue, disable or remove any newly installed hardware
or software. Disable BIOS memory options such as caching or shadowing.
need to use Safe Mode to remove or disable components, restart
puter, press F8 to select Advanced Startup Options, and then
afe Mode.

Technical information:

Puc. 2.19. Ilpuunna STOP-momuik# 1 ii onuc

VYV wmento Ilyck — Buxonatu BBOAsTH verifier 1 HaTUCKalOTh
Enter. 3anmyckaerbest 3aci® nepeBipku apaiBepiB. OOuparoTh MyHKT
«CTBOpUTH HECTaHAAPTHI MapaMmeTpu (Il KOAY TIIporpam)» i
HaTHUCKaIOTh KHOMKY «Jlam» (puc. 2.20).

Ha nactymHoMy kpoiii oOuparoTh MyHKT «Bubpatu okpemi
napaMeTpH 3 IOBHOTO CIHMCKY» 1 HATHUCHITh KHONIKY «Jlaii».

Jlani ctaBisATh BCl mpanopiii okpim «ImiTtaiist Opaky pecypciBy»
1 HATUCKAIOTh KHOTIKY «/Jlami» (puc. 2.21).

Ha mnactymHOoMy KpoIii oOOMparOTh IYHKT «ABTOMATHYHO
BUOMpPATH HEMAMMCAHI JpaiiBepu» 1 HATUCKAIOTh KHOMKY «Jlami».
S0 HemiAmMCaHWX JpaiiBepiB HE BUABICHO, MEPEXOAATH 0
BUOIPKOBOT TEPEBIPKH JApaiiBepiB. SIKIIO HEMiANUCaHl ApaBepu
BUsiBIIeH], Bu mobaunte ix cimcok. Ha mpoMy eTarmi He 3aKpHBarOTh
BIKHO 3aco0y mMepeBipkd ApaiiBepiB 1 HE HATUCKAIOTh KHOIKY
«ami». JlpaiiBepr MOXYThb HajJeXaTH SK JO MPHUCTPOIB, TaK 1 10
JI0JAaTKiB. Y 1[bOMY BHWIIaJIKy BHUKOHYIOTh TIOIIYK OHOBICHHUX
JpaiiBepiB 1 iX BCTAHOBJICHHs a00 BUIAJICHHS JpaiiBepiB.
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[Tomyk oHOBIIEHUX ApaiiBepiB.

Criouatky mHepeBipsilOTb, UM € OHOBJICHI JpaiiBepu. SKuio B
CIHUCKY € JIpaiiBep M0JaTKy, BIABIAYIOTh CalT HMOro BHUpOOHWKA —
MOJIUBO, JOJATOK OHOBHWJIOCS. SIKIIO OHOBJIEHOI Bepcli HeMae,
MO>KHa CIIpoOyBaTH BUJAIUTHU JOJATOK (3aBKIU MOXKHA BCTAHOBUTHU
Horo 3aHoBO mMi3HIIIE). SIKIIO KPUTHUYHI TMOMUJIKH TPHUIIHHSITHCA,
npuurHa Oyia BUSBJICHA IPABUIBHO.

& Qwcnetuep NpoBEpas SpaRBEpos ﬁ

BeaSaruame meic T

Coaants & TEHARDTHuE NARSAE T

G Lo BT T TAMEND THI NBDANE TR (AR KOS Nporpae]
YRR CYULGTTINRLIAG DB TR
Bosecm cruscTayouee napameTpol

BpinecTv COROEseIR O TEHUNIGE NDODEPoHHLI QDAABEDE!

DO cocnaseaen ocolub: NADaMETHOR HEXMTE pronely ~[lanes”

Mocme 37000 NOTRAGYETCH BeaipaTs co0fes NADAMETRE W CIMCOK SDAMSA0CE ANR NOCBADMH

Danen s | | Orvaens

Puc. 2.20. Anaini3 npaie3gaTHOCTI IpaiiBEepiB CHCTEMHUM 3aCO00M
Verifier

SIKo B CHUCKy JipaiiBep MPUCTPOI0, BUKOPUCTOBYIOTH IIEHTP
oHoBjieHHA Windows sl MOIIYKYy HOBUX JApaiBepiB. B manemi
ynpasiiHHsI o0uparoTh ciyk0y Windows Update 1 BHUKOHYIOTH
MepeBIPKY Ha MpEeAMET HASIBHOCTI OHOBJIEHB NS ApaiiBepa Baioro
NPUCTPORO. KO ApariBEp 3HAUAECHUM, BCTAHOBJIIOOTH KOTO.

Axmo Windows Update He 3anpononye Bam HOBUX apaiiBepiB,
BiJIBIJIaliTe callT BUPOOHMKA MPHUCTPOr0. MOXKIMBO, HOBI JpaiiBepu

JOCTYITHI TaM.
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B Qucnetuep ApOBEp ApaRBepos ﬁ

Beafiepume NADAMETIG! TEC THDOBS-SAR 13 NOMHOCD CTIACKS Fae

Fampeie T TecTa

o Ocofies nyn

o Cnescerae 33 Mynom

OfiasatanHas nposepss |ROL
Mposepeaa LT

Facuspersaa NpOBeCed BOCLY BeB00a
D apyacerres BABSAGNORIDORON
Mpomspes DM

Mposepea GesonacrocTe
Mewetymmensxas ofbpalcoTa oTRCES SR JANDOCCE BEDSA SEB003
Vi TaLIR HESBATION P yhots
Mpotoxomposseas [FF

MpoEepss WENDCTHOCTH DHCHD

¥ Mpsoate Npcsap

G 5] ) ] [ ]

5

Mz ms Bufions Hacfin ass MADMSTION, HENNITE KHofy ~[lanss”.
Zamesa NOTRlyaTCE BelinaTs AP MW BACHH ANF NPOBEpes

ie:Hu.u. -_|_I]Tmu} 'Tﬂm?

Puc. 2.21. Bubip ymoB 17151 TiepeBipKy apaiiBepiB CUCTEMHUM
3acobom Verifier

[Ticnst oHOBNEHHs mMporpamMu abo apaiiBepa 3aKpUMTE BIKHO
3aco0y MepeBipKu ApaiiBepiB, HATUCHYBIIHM KHONIKY «BinMinay, a HEe
«ami». Ilepe3aBaHTakTe KOMO'IOTEp 1 MPOAOBXKYWTE pPOOOTY B
omepariiiHiii cuctemi. SKIIO KPUTHYHA TOMWIKA OUIbIIE HE
BUHUKAE, TPoOJIeMy BUPIIIICHO OHOBJICHHSIM JIpaiiBepa.

Bunanenns apaiiBepiB. SIKmo HOBi apaiiBepyd HE BUSBIICHI,
JIpanuBEP BUNAISIOTh.

YBara! Bunanenns npaiiBepiB MIPU3BOJUTH bi (o)
Hempane3gaTHOCTI  mpucTpoiB. [licnss  mepe3aBaHTaKeHHS B
KpaloMy BHUMAJKYy oOlepaliiiHa CUCTeMa BCTAaHOBUTH BIIMOBITHUMN
npaiiBep 13 cxoBuIlla apaiiBepiB. Akiio Bu He BIeBHEHI B TOMY, YU
MOTPIOHO BUJAJIATH TOW M 1HIIUHN ApaiiBep, HE BUIAISUTE HOTO.

Y nmucneruepi mpuctpoiB (Ilyck — Ilomryk / Bukonatu —
devmgmt.msc — OK) 3HaiiaiTh NpUCTpii, KIAIHITH IO HBOMY
MPaBOI0 KHOIKOIO MHUII 1 BUOEPITh 3 KOHTEKCTHOTO MEHIO IYyHKT
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«BnactuBocti». IloTiMm mepelaiTh Ha BKIagky «JlpaiiBep» 1
HATUCHITH KHOTIKY «Bumamutny.

[lepeBipka HemiAMUCaHUX ApaliBepiB

¥YBara! Ilicna mepeBipkM HEMANMHMCAHUX JpaiiBepiB CHUCTEMa
MOXE HE 3aBAaHTAXHUTHCS (HWKYE OIMMCAHO, SK isITH B TakKii
CUTyarlii).

SAxmo Bu He xoueTe BugansTH npaiiBep 1/ab0 xouere BUKOHATH
nepeBipKy HEMIANUCAHUX JpaiBepiB, y BIKHI 3aco0y mepeBipKu
npaiiBepiB HATHCHITH KHOMKY «/Jlami». Bam Oyae 3ampomnoHoBaHO
BUOpaTu (Pi3MUHUM TUCK.

BubepiTh nuck, Ha SKOMY BCTAHOBJICHA OmepalliiHa cucrema, i
HATUCHITh KHOMKY «['0TOBO», MICISI YOro Mepe3aBaHTaXKTe
KOMIT'IOTep. SIKIIO miclig Mepe3aBaHTaXEHHS BU MOOAYUTE CHUHIM
€KpaH 3 MOMIJIKOI0, MPOOJIEeMHHI ApaiiBep BU3HAYEHO — HOTO Ha3BY
OyZe BKIIOYEHO B MOBITOMJICHHS Mpo moMuiky. IlepesaBanTaxkre
KOMIT'IOTEp 1 YBIMIITH B Oe3meyHuil pexxum, HaTUCHyBIIM F8 mpu
3aBaHTaxeHHI. [licns BXogy B cHCTeMy CKHUHBTE BCi MapameTpu
nepeBipku apaiiBepis, BBiBIIM B [1yck — [Tomryk/Bukonatu komanmy
verifier.exe/reset.

Sxoo cucteMa 3aBaHTaXWjacs B 3BHYAMHOMY pEXuMI,
nepeBipka HEMiAMUCAaHUX JpaiBepiB 3aBEPIIMIIACS YCITIIITHO — BOHU
HE € JoKepesnoM 1mpoOiemM. Bu  MoxkeTe nmo0ayuTH  CHIHCOK
NepeBIpeHUX JApaiBepiB, 3amycTUBIIM verifier.exe 1 BUOpaBIId Ha
nepmioMy Kpoil NyHKT «BuBecTH BIAOMOCTI TMpoO MOTOYHI
NepEeBIPEHi IpaiiBEpU».

2.2.2. 3aBaaHHA IS CAMOCTIIHOT0 BUKOHAHHA

1. Bigminuti aBTOoMatuuyHe mnepe3aBaHTaxkeHHs OC npu
BUHUKHEHHI nommiku BSOD. 3adikcyBaTu Taki HalamTyBaHHS
CHUCTEMH SIK 3amucyBaHa iH(GOpMaIlis y AaMIl MaM STl 1 JTUPEKTOPis
PO3MIIICHHS JaMITy.

2. 3moaemoBatu nommiiky BSOD oxanm 13 crioco0iB.

3. 3adikcyBatu KOA NOMMUIKMA 1 ii mapmerpu. Bukonatu
[epe3aBaHTAKEHHS CUCTEMH.

4. BukoHaTH aHaji3 NMOMWJIKM 32 JOINOMOTOK BOYIOBaHOIO
CUCTEMHOT0 iHCTpyMeHTY «CHHi# ekpan» (IIpy HasBHOCTI).
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5. BukoHaTtu aHami3 MOMHWJIKH 3a JOMOMOTOIK BOYIOBaHOTO
CUCTEMHOTO  1HCTPYMEHTY JIarHOCTYBaHHA TMOMIJIOK  (Tpu
HAasIBHOCT!).

6. BukoHaTH aHami3 TMOMWJKH 3a JOIOMOTOIO nporpamu
BlueScreen. HaBectm anami3 mnpuuMHHA 1 peKOMEHAALIi IO
BUIIPABJICHHIO.

7. BukoHaTH mepeBipKy BCTAHOBJICHHUX JpaiiBepiB MPUCTPOIB
3a JIONOMOT 010 3aco0y nepeBipku Verifier.exe.

2.2.3. 3anuraHHd ISl caMonepeBipKH

1. Jlo sikoro Tumy mnoMuiiok BigHocuThcsi BSOD? Hasenith
NPUKJIaJAN IPUYUH BUHUKHEHHs oMk BSOD.

2. Hassite Bizomi cnocoOu moaenroBandsa moMmiikua BSOD.

3. Sxy indopmaiio MOKHA 3anucaTd B gamn nommika BSOD?
[TosicHITH KOXKHUI BapiaHT.

4. Y yoMy nossrae aainiz gammny nomuika BSOD?

5. SIki 1HCTpyMeHTH /Jid aHaiily BOyJOBaHI B OINepaliiHy
cuctemy Windows? Ha3BiTe (yHKIIOHaTBHI OCOOJIMBOCTI
KOXKHOTO 1HCTPYMEHTY.

Tema 2.3.  [paiieepu npucmpois

Meta: HaBUMTHUCS UIYKaTH, BCTAHOBIIIOBAaTH, OHOBJIIOBATH 1
BUJAJIATH JpaiBEPU IIPUCTPOIB.

2.3.1. TeopernuHi BizomocTi

IHomyk i oHOBJICHHSI ApaliBepiB.

JpaiiBepu — 1€ CHUCTEMHE NporpamHe 3a0e3ledyeHHs], 10
3a0e3mneuye CTa61HBHy 1 KOPEKTHY po60Ty BCIX MPHUCTPOIB 1
KOMIIOHEHTIB, MIJKIIOYEHUX J0 KOMI'toTepa. Po3poOHuKM
MOCTIMHO BHITyCKalOTh HOBI Bepcii ApaiiBepiB 3 BHUIIPABICHHSIM
paHilie AOIMYIIEHUX MOMUJIOK, TOMYy PEKOMEHAYETHCS MEPIOAUYHO
NEepeBIPATH HASIBHICTH OHOBJICHB JIJIsl B)KE BCTAHOBJICHUX JIpaiiBepiB.

BcranoButu abo onoButu apariepu Ha Windows 10 MokHa sik
3a JIOIIOMOTOI0 CTOPOHHIX TMporpaM, TaK 1 CTaHJapTHUMH
CUCTEMHUMHU YTHJIITaMHU. Y pOOOTI PO3TIISIHEMO JAPYTHil BapiaHT 3
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BUKOPHUCTAaHHSM Jucnerdepy npuctpoiB. Ilepeiitn y aucnerdep
npucTpoiB MoxkHa dyepe3 «llanens ymnpasmiHHS» ab0 32 JOTIOMOTOIO
THCTPYMEHTY TOIIYKY.

ICHye JIBa CIIOCOOM BCTAHOBJICHHS T4 OHOBIICHHS apaHBeplB
BpyYHy 1 aBTOMaTH4HO. SIKmo oOpatu zlpymn BapiaHT, TO
KOMIT'IOTEp caM 3Haiine BCl HeoOXiaH1 apaiiBepu 1 BCTAHOBUTH iX,
ane Homy 3HamoOWTbCs cTabuIbHMM noctyn B IuTepuer. lleit
BaplaHT HE 3aBXAU MPaLIO€, OCKUIBKM KOMII'IOTEp YacTO He
3HAaXOJUTh AparBEpHU.

VYcTaHoBKa Bpy4YHY BHMAara€ CamOCTIHHO 3HAMTH, CKayaTH 1
BCTaHOBUTH JpaiiBepu. lllykatm 1X peKOMEHIOBAHO HaA caWTax
BUPOOHUKIB MPUCTPOiB, OPIEHTYIOUUCh Ha Ha3By, YyHIKAJIbHUN
HOMED 1 BEPCI€I0 IpaiBePiB.

Jis mepernsgy YHIKaIbHOTO HOMEPY HEOOXITHO 3HAlTH
NPUCTPiN y AUCTIETYEPl MPUCTPOIB 1 MEPETITHYTH HOTO BIACTUBOCTI
(puc. 2.22).

[+ e DV i CO-ROM guceasopaes
. 1_“ 10E ATASATAPL KOHTPOAAERE

F] 'u' l:r','m:ﬁﬂuz nparpasesl
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CenmquTe

¥aanute
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I Kowtpomnepel LISB
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A YuueepcansHeid mMoHuTop Pal

ﬂ MEILLIM # MHEIE YHBEEIEE HOLLME YOTROACTED
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Puc. 2.22. Tlouryk npucTporo B AUCHeTYEpi

Y BiKHI BIAaCTHUBOCTEH HEOOXIAHO TMEpelTH Ha BKIAAKY

«BimomocTti», Ha skiii y Onomi «BrmactuBoCTi» BCTAaHOBUTH
napametrp «IJ oOnaguanus» (puc. 2.23). 3HaiiaeHi mudpu €
YHIKQIbHAM HOMEPOM MPHUCTPOI0. BHKOpUCTOBYIOUM iX, MOXKHA
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BU3HAUUTHU, 10 1€ 32 MPUCTPiM HA CalTi PO3POOHHKIB, 1 TaM XKe
3aBaHTAKUTH MOTPiOHI ApariBepHu.

-
Ceoiictsa: CeTesol koHTpOANEp M

| DBwwue | Dpaﬂaep| CeensHuA | F'Eﬂjl'p{::ll

ﬂED CeTeEoll KoHTpONNED

CeoicTteo

[ 0 oBopyaoeaHUA -

2HaveHwe

PCNVEN_14E43DEV_436585UBSYS_001610234REY_IN
PCMNVEN_14E42DEV_436545UBS5YS_00161028

I PCMNVEN_14E4ADEV_43658CC_023000

I’ | PCI"WEN_14E4&DEV_43658CC_0280 |

] Kenwposate
| |
i Brigennte Bce

Puc. 2.23. YHikansHUl HOMEp MEPEKEBOTO KOHTPOJIEPY

3uaiinenui 1] o0nagHaHHS HEOOXITHO CKOIIIOBATH 1 3HAWUTH
BIJIMOBITHUN JT0 HHOTO ApaiiBep B IHTepHeTi. Hampuknan, Ha caitTi
Microsoft (https://www.catalog.update.microsoft.com/home.aspx).
ITpuknan nouryky, HaBeIeHUM Ha puc. 2.24.

|N1D,ussw.=m,1s42

E) “vID_0951&PID 1642

Obroenern: 1 -6 s 6 (crp. 1 wst) <& Hasaa | flanee o,
TITTITT | T ‘ Knaccupueaunn | MO Bep B ‘
obrosnenme

Kingston Technology Corporation - MEDIA - 35.14.0 Windows 10, version 1903 and later, Servicing Drivers Drivers 11.01.2020 WA 435KB SarpyanTs
Kingston Technology Corporation - MEDIA - 35140 “':t:d““m' ¥ im and later; Senvicing Divers, Windows 10 Sversion 1800and, g, 11.01.2020 HA 435K SarpyauTs
Kingston Technology Corporation - MEDIA - 35140 ’1903 g jter e DR o DSesen DId] oo 11012020 WA 435KE Sarpyaume
Kingston Technology Corporation - MEDIA - 35.14.0 Windows 10, version 1809 and later, Servicing Drivers Drive 11.01.2020 WA 435K F=rpyanTe
K';?S;Z” Technology Corporation - AudioProcessingObiect i\ 10 vibranium and later, Se Driver 16.08.2020 HA 251 KB SarpyauTs
Kingston Technology Corporstion - MEDIA - 3790 Windows 10, Vibranium and later, Servicing Drivers Drive 15.08.2020 WA 63KB F=rpyanTe

© 2020 Kopnopauwa Maiixpocod (Microsoft Corp.). Bee npasa saumiuensi. |

Puc. 2.24. Ilomyk npaiiBepiB
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VYcTaHOBKa HOBUX JpaiiBepiB MPOBOAUTHCS IMOBEPX CTapux,
TOMY OHOBJICHHS 1 YCTaHOBKa JpaiiBepiB — OJHE 1 Te k. Y pasi
OHOBJICHHsI a00 BCTaHOBJICHHS JpaliBepy 4epe3 HEKOPEKTHY poOoTy
MPUCTPOIO, CIIOYATKY BapTO BUAAIUTHU CTapy Bepcito apaiisepa. s
[[FOTO Y BJIACTUBOCTSIX OOJIaHAaHHS 0OMparoTh BKIAAKY «JlpaiiBep»
1 komaHny «Bunanutu» Ha Hiii (puc. 2.25).

D6wwe [paieep Ceeperua  CoBeman

e Mabile Connect - Bus Enumerate Device

MocTaewwk gpaieepa: HUAWEI Technologies CO.LTD

[ata paspaboTtiu: 23.04 2012
Bepowua ppaieepa: 2623125
LnspoEan nognuck: Microsoft Windows Hardware

Compatibility Publisher

CeeneHuA [pocmoTp cBENSHWA o hainax ApaiBepos.

OEHOEWTS... CBHoBNEHWE ADAREEPOE ANA 3TOM0 YCTPOACTES.

Ecnw yotpoiicTeo He pafoTaeT nocne
WTh Apafisep ofHOBNEHWA ApaiiBepa, oTKAaT
BOCCTEHSENWESET Mpe apaiEep.

CmeniounTs BoifpaHHoro yoTpofcTES.

¥oaneHwe opalieepa (ONA onbITHBL

Yaanate noneS0B3TENSH).

oK OTmenHa
Puc. 2.25. Bunanenns apaiiBepy nOpucTpoOro

[Ticng poro HEOOXiAHO MOBEPHYTHUCH JI0 TOJIOBHOTO CIHCKY Y
JUCTIETYEPl, BIIKPUTA KOHTEKCTHE MEHIO JIUIS MPHUCTPOIO 1 0Opatu
nyHKT «OHOBUTH ApaiiBepu». CHcTeMa 3alpoIOHYyeE JBa CIocoOu
OHOBJICHHSI — AaBTOMATHUYHUN 1 Bpy4Hy. Y pasl aBTOMaTHYHOI
NEepeBIpKH B KOpUCTyBaya Oyjae MOTPIOHO TUTHKU MiATBEPIAKEHHS
YCTaHOBKH 3HalaeHuXx apaiBepiB. [Ipu BuOOpi ycTaHOBKU BPYUHY
HEOOX1IHO BKa3aTH NUIAX [0 JpaiiBepiB, CKauaHUX B OJHY 3
OUPEKTOPi KopcTKkoro nucka. Ilicns ycmimHOro OHOBIIECHHS
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IpaiiBepiB KOMII'IOTEP MEPEe3alyCKaloTh IJIs TOro, 100 BHECEHI
3MIiHU BCTYMHIA B CHUITY.

BinkiroueHHs: nmepeBipKku miAnuciB apaiiBepis.

Koxen npaiiBep mae cBiii cepTudikar, IKUi MATBEPIKYE HOTO
CIPaBXHICTh. SKIIO cHUCTeMa BUSBHUTH, IO y BCTAHOBIIOBAHOTO
npaiiBepa HEMae MiANHCY, TO poboTy 3 HUM Oyjae 3a00poHEHa.
Haiiyactime mnignuciB Hemae y HeoQiiHHUX [pailBepiB, TOOTO
CKa4aHuX He 3 OQIUIMHOTO CcalWTy pPO3pOOHMKA MPHUCTPOIO. Ajie
OyBalOTh BMIMAJKH, KOJHM cepTU(dikaT apaiiBepa HEBUSBICHUN B
CIIUCKY JNIEH3IMHUX 3 1Hmoi npuuuHU. I[lpu BiAKIIOUEHHI
NepeBIpKM  MIAMUCIB HEOOXITHO BpaxyBaTH, M0 HeodiiiHi
JIpalBEpH MOXKYTh MPUBECTH JI0 HEKOPEKTHOI pOOOTH MIPUCTPOIO.

Axkmo HeoOXiAHO BCTAHOBUTH JpaiiBep 0€3  IMIJNUCY,
OTpUMaHUM 3 HaAIKHOTO JpKepeda, TO CIOYAaTKy KOMII IOTEp
nepe3aBaHTaAXYIOTh y Oe3neduHomy pexumi  pobotu. Ilicms
3aBAHTAKEHHS CUCTEMH 3aIlyCKalOTh KOMaHIHHUI PAIOK 3 MpaBaMu
aJMiHICTpaTopa, y SKOMYy BBOIATh KoMmaHay bcdedit.exe / set
nointegritychecks X, ne X — on, mo0 AeakTUBYBaTH MEPEBIPKY, 1
off, 00 akTUBYBaTH MEpPEBIPKY 3HOBY.

[Ticms mHOro KOMIT'IOTEP 3aBAHTAXKYIOTh y 3BUYANHOMY
PEeXHMi 1 BCTAHOBIIIOIOTh HEOOX1/THI IpaliBepH.

YrnpasJ/iiHHSI IPOLIECOM OHOBJICHHS JIpaiiBepiB.

3a 3amoBuyBaHHAM Windows caMOCTIHHO ITyKa€e ApalBepH 1 iX
HOBI Bepcii 111 BOYIOBaHUX 1 ASSKUX CTOPOHHIX KOMIIOHEHTIB, ajie
BIJIOMO, 110 HE 3aBXJM HOBa Bepcis ApaiiBepiB Kpaila 3a crapy:
1HO/II OHOBJICHHSI TIPUHOCSTH O1IBIIE KO, HK KOPUCTI. Tomy 3a
OHOBJICHHSIM  JpaiiBepiB  HEOOXITHO CTSKHUTH BpPydYHy, a
aBTOMATUYHY MEPEBIPKY BAPTO JCAKTUBYBATH.

Sk 1 y BUNaAKy 3 HOLIYKOM JIpaiiBepiB CIIOYATKy HEOOXiIHO
Bu3HauntH [J] oOnagHanHs 1 ckomitoBatu MHoro. Ilicms mporo
NEPEeXo/IATh y PEECTP OIEepaliifHOi CHUCTEMH 3a JOIOMOTOI0
cnosrydeHHs kiaBim Win+R 1 komanau regedit (puc. 2.26).
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SOFTWARE\

-
= BeinoAHWTE

=]

BEEAWTE MMA NporpamMmel, NaNkW, A0KYMEHTE WK pECypCa
WHTepHeTa, KoTopblie TpEGYETCA OTKDLITE.

Otkpeite: | regedit

I&' 3To 3JafaHne ﬁ)f,ﬂ,E'T CO34aHo ¢ NpagamMy aaMUHWCTRaToRa

oK ][ Otmena H OBzop... ]

Puc. 2.26. Komanja nepexony 10 peecTpy

Y peectpi

Policies\ Microsoft\

B Pegaktop peectpa

Traiin

Mpaeka

Bug MzBpanno:

£

Cryptography

FVE
Peg
Pee

rDhist
rnet

SysternCertificates
Windows

Appx

BITS

CurrentVerzion
DataCollection
DeliveryOptimization
Devicelnstall

Restrictions
L DenyDevicelDs

Enhancedstoragelevic ¥

>

]

Komnetorep\ HEKEY_LOCAL_MACHIM

Puc. 2.27. Ilepexin no nanku DenyDevicelDs

nepexogate B HKEY LOCAL_MACHINE\
Windows\ Devicelnstall\
Restrictions\ DenyDevicelDs (puc. 2.27). Skmo Ha SKOMYyCh 3
eTamiB po3ain Oyne BiICYyTHIH, TO HOro HEOOXITHO CTBOPUTH
BpYyuHY JUIs iepexoay Ao nanku DenyDevicelDs.

166



VY mupekropii DenyDevicelDs He0OXiTHO CTBOPUTH OKpEMHit
napaMmeTp Uil KOKHOTO MPHUCTPOIO, TpaliBepu SIKOTO HE MOBUHHI
BCTAHOBJIIOBATHCS aBTOMaTW4HO. CTBOpIOBaHI MapamMeTpud MOKHA
Ha3uBaTh IUPpaMH, TMOYUHAIOYM 3 OJMHHUIN. Y 3HAYCHHSIX
napaMeTpiB BKa3yloTh ckomiiioBaHi panime [J] oGmagnanus (puc.
2.28).

[Ticast 3akiHYEHHA TPOIECY PEeCTp 3aKpUBaiOTh. OHOBJICHHS
Oinbiie He OyayTh BCTAHOBJIIOBATHCS Ha BHECEHI Yy CIIHCOK
IIPUCTPOI.

B Peaaxtop peectpa - O >

Pain MNpaeka Buwg WzBpannoe Cnpaeka

Cryptography A Mma Tun 3HayeHwe
FVE

PeerDist
Peernet
SysternCertificates
Windows
Appx
BITS
CurrentVersion

f_ﬂ(l'lo ymondanuro] REG_SZ (3HAYEHWE HE NPHUCEOEHD)
ab|q REG_SZ  WMBUS\[5620e0c7-8062-4dce-aeb7-520c7ef 76171}
Labj3 REG 57  WMBUS\[dala7802-e377-4aac-8e77-0358eb1073f3}

DataCollection
DeliveryOptimization
w . Devicelnstall
v | Restrictions

: DenyDevicelDs

EnhancedStoragelevic ¥
£ >

Komnerorep HKEY_LOCAL_MACHINE\SOFTWARE!Policies\Microsoft\Windows\Devicelnstall\Restrictions\DenyDevicelDs

Puc. 2.28. CTBOpeHHs CTPOKOBHUX MapameTpiB 31 3HaueHHsIMU [D
oOagHaHHS

Homyk i BUIAJICHHS ApaiBepiB, 110)] He
BHKOPHCTOBYIOThCSL.

Y mpoueci pobOTH 3 IKOPCTKMM JHCKOM Ha HbOMY
BiI0OYBAa€ThCA HAKOMMYEHHS HEMOTPIOHMX MNaHuX: 3aiiBl (aiinu,
3alKCH B PEECTPl MICIA BUIAJICHHS POrpaMm, a TaKoxX JipaiiBepa, 1110
HE BUKOPHUCTOBYIOThCS. Yce Iie 3aliMae Miclie 1 NMPU3BOIAUTH 0
CKOPOYEHHS BUIBHOTO MPOCTOPY 1 MOBLIBHOI pOOOTH OmMepauiiHOl
CHCTEMH.

[IpocTo Tak «3aJuIIKK» JApalBepiB HE BUJAINUTH, TOMY
HEO0OX1THO BUKOHATHU HACTYITHI KPOKHU:
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[Tepeiitn 10 BiactuBocTel cuctemu (MeHto Ilyck — Ilanens
ynpasininus — Cucrema (puc. 2.29), abo mento Ilyck — Buxonatu
— BBECTH KoMaHy control.exe/name Microsoft.System).

Esuv;lﬂ b [Manene ynpaenedus b BoeznemenTtel naHenn ynpasnedua » CucTema
= =

MaHens ynpaeneHua -
ACMALIHAR CTPaHWLE

) duenetuep ycrpoiicrs

'&' HacTpoiika yaanedHoro
AocTyna

il

I8
Hy Jawwra cuer

( JononHuTensHEIE NapameTpel

Puc. 2.29. ITapametpu cuctemu

OO6patu nyHKT «Jl0/1aTKOBI MapaMeTpu CUCTEMM» 1 Ha BKIIAIII
«JlogaTkoBO» HATHUCHYTH KHONKY «3MiHHI cepeaoBHIay (puc.
2.30).

-
CeolicTEa cuctemel ﬁ

| Wrs KomnsloTepa I OfiopynoeaHue
DenonHuTensHo 3alWMTa CUCTEMB I YaaneHHsIi nocTyn

Heobxommo uMeTs Np3aEa aAMWHWCTPETOpE ANA USMEHEHWA BonEIWMHCTES
NEPEYUCNEHHBI NEPaMETPOE .

BricTpogeficTene
BrzyansHble 2Per T, NCMoNs30EaHWE NPOLSCCOPE, ONEPaTUEHOM 1

EWMPTYansHON NamMATH

Mposnn nonssosaTensi
MNapameTpel patioyero cTona, OTHOCAWMWECA KO EXDAY B CHCTEMY

MNapameTpbl...

BEI'DFSKE W BOCCTEHOBNEHWE

3arp','3r(a W BOCCTEHOBNEHWE CMCTEMBI, OTNEA0YHEA MHPOPMELAA

[ 0K ][ Omvera ] TTpMMEHITE

Puc. 2.30. JlogaTkoBi BIIAaCTUBOCTI CUCTEMH
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VY BikHI «3MiHHI CEpeOBHINA» HEOOXITHO CTBOPUTH HOBY
3MIHHY, /s 1bOTO HATHCKAalOTh KHONKY «CTBopuTH». Y
J1aJI0TOBOMY BIKHI 3MIHHIH IPUCBOIOIOTh M5 —
devmgr show nonpresent devices 1 HamaoTh 3HauYeHHI — |
(puc. 2.31). Ilicns BBOAY mapameTpiB 1 HATHCKaHHS Ha KHOIKY
«OK» HOBa 3MiHHA 3’SIBUTHCSA B CIIHCKY.

MepeMeHHele cpegel Ié

[epemMetHiIe CPEAL! NONL30EaTENA ANA AGMHHWUCTRETOP

MNepemeHHan SHa4eH1e

_P... C:\PROGRAM FILES\FOXIT SOFTWAREY...

TEMP 2USERPROFILE % \AppData\LocalTemp
TMP SlUSERPROFILE % \AppData\Local Temp
Hogaa nonbsoeaTensckan nepeMerHan &
Coznatb... ] [ WsmeHnTh. .. ] [ ¥aanuTe
Wma nepemeHHoi: devmgr_show_nonpresent_devices
CuCTeMHEIE NepeMetHiie 3HaYeHHE NepemerHoi: | 1
~
MNepemerHan SHaqYeHue oK ] [ Crmera
ComSpec C:\Windows\system32\emd. exe
ESET_OPTIONS

FP_NO_HOST_C... NO
KMP_DUPLICAT... TRUE <

Coznate... ] [HEﬂEHMTb... ] [ ¥aanuTL ]

[ OK ][ OTmerHa ]

Puc. 2.31. CTBOopeHHS HOBOi 3MIHHOI KOPHCTyBaya

Jlani nepexoasTh Ha BKJIAAKY «YCTaTKyBaHHS», € OOUPAIOThH
komanay «Jlucneruep mnpucTtpoiB». Ha BHKOHaHHS KOMaHIU
HEOOXITHUN NEeSKU Jac i ToOyA0BH JepeBa MPUCTPOIB. Y MEHIO
aucneryepa «Bumg» obupatote komanay «llokasatu mnpuxoBaHi
npuctpoi» (puc. 2.32)
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=5 Jvcnetuep ycrpolcrs e

Main  [fefictene | Bug | Cnpaska
& IE,'?*| | [ | ¢ vcpoiicrea ne tuny

a5 DNAPC YcTpoicTEa No NoAKNHYEHNHD
[ e DVD w CC Pecypcel no Tumy
e | IDE ATA/ Pecypcel No NoOAKNHIYEHNHD
=-% Barapen
A Bugeoaga MokazaTe CKpbIThIE YCTROACTE
- - i BupTyanw

Hactpoute...

> AMCKOBBI

Puc. 2.32. BinoOpakeHHsI PUXOBAaHUX MPUCTPOIB

[licas uporo B JepeBi MPHUCTPOIB MOXKHA MEPETJISIHYTH BCI
NPUCTPOi Ta BCTAHOBJEHI AJIS HUX JApaiiBEpH, a TaKoXk MOOAUYUTH
(GAIHIIKW» BiJ BUAAJICHUX paHimie mporpaM. HeakTuBHI apaiiBepu
MPUCTPOIB Ta KOMIOHEHTH OYIyTh B1OOpa)k€Hi CIpUM KOJIHOPOM.
Hanpuxnan, y po3aim «JluckoBi mpHUCTpOi» CipuM BiIOOpakeH1
npaiiBepu  (QielI-HaKONMWYyBayiB, SAKi Oynau Tia’€aHaHl 10
KOMII F0Tepa 3a BeCh Iepio itoro podotu (puc. 2.33).

Y  po3mini  «HecamoHanamToBYyBaHI — MPUCTPOi»  MOXKHA
MO0OAYMTH 3JIMIIKOBI KOMIIOHEHTH BUJIAJICHUX TIporpam (puc. 2.34).

[ & Aucneruep yapoitcrs =1 JuecneTuep ycrpoiicTs -

- ~ Daiin  Jeiicteme  Bug  Cnpaska
Daiin  dedictewe  Buag  Cnpaeka

¢ m|E[H o« L Alall Tl

4 - [ipaiieeptl HECAMOHACTPaMBAEMbIX YCTPORCTE

----- Kindle Internal Storage USB Device

----- | Ancillary Function Driver for Winsock
----- Kingston DataTraveler 2.0 USB Device

..... | Beep
----- Kingston DataTraveler SE3 USE Device .|% CNG
----- Kingston DT 101 I USE Device : cpuzl37
----- Kingston DT Hyperx 3.0 USB Device ...[%] cvintdrv
..... Kingston DT Micro USE Device IT‘ ehdrv
----- Linux File-CD Gadget USE Device : epfundp
----- Linux File-CD Gadget USE Device ... | Fs_Rec
----- MP330 USE Device || Hardware Policy Driver
----- PHD 3.0 Silicon-Power USE Device || HTTP
o SAMSUNG HM250HT b : IDE Channel
----- SAMSUNG HM250HI ATA Device .. Kaspersky Lab format recognizer driver
----- SanDisk Cruzer Edge USB Device -+ Kaspersky Lab klbackupdisk
----- SanDisk Cruzer Micro USE Device .. Kaspersky Lab klbackupflt
----- Single Flash Reader USB Device -+ Kaspersky Lab KIKbdFIt2
----- SMI USE DISK USE Device -+ Kaspersky Lab service driver
----- SonyEric Mobile Storage USE Device -+ Kaspersky Lab ZAQ Cryptographic Module x86 (Weak)
----- SonyEric Mobile Storage USB Device || Kernel Mode Driver Framewaorks service

Puc. 2.34. 3anumkoBi
KOMITOHEHTH BUJAJIEHUX
nporpam

Puc. 2.33. HeBukopucToByBaHHi
JIpanBepHU MPUCTPOIB
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Jlnst BumaneHHS HEMOTPIOHOTO JpaiiBepy NpHUCTPoro abo
KOMITOHEHTa MPOTpaMu BHKOPUCTOBYIOTH KoMmaHay «Bumamutu» 3
KOHTEKCTHOT'0 MeHI0 (puc. 2.35).

a=n Jwenetuep ycrpoicrs

Qaiin  Jeiicteme  Bug Cnpaeka
&= T E HE %

4 %) [paiieepsl HECAMOHACTPAMEEMEN Y CTPORCTE

----- = Ancillary Function Driver for Winsock
.|| Beep
..... || cNG
|| cpuzl37
----- || evintdre
|| ehdrv
|| epfwwfp
..... Fs_Rec
- | Hardware Policy Driver
] HTTP
- 7| IDE Channel
----- Kaspersky Lab format recognizer driver
----- Kaspersky Lab klbackupdisk YaanuTe
----- Kaspersky Lab klbackupflt
----- Kaspersky Lab KIKbdFIt2
----- Kaspersky Lab service driver

OBHOBENTE KoHDUIypaLnie oGopyo0EaHA

Ceoiictea
----- Kaspersky Lab ZAO Cryptographic Moweremmerereowy

.|| Kernel Mode Driver Frameworks service

Puc. 2.35. Buganenus «3anumki» nporpamu Kaspersky Antivirus

IloBepHeHHs1 10 cTapoi Bepcii ApaiiBepy.

[HOA1 micys ycTaHOBKM HOBUX BEpCiid ipaiiBepiB 00IaJHAHHS —
BIJICOKApTH, CUCTEMHHUX TMPUCTPOIB, 3BYKOBOi IUIATH, MOXKHA
3ITKHYTHCSl 3 TUM, II0 BOHO MOYMHAE MPAIIOBATU HEMPABUIBHO. Y
bOMY BHUIAAKy OJIHA 3 TMEpIIMX peueH, Kl ciuijl crnpoOyBatu —
MOBEPHYTHUCSA JI0 CTapoi Bepcii apaiiBepy.

Y Windows 10, six 1 B monepeanix Bepcisix OC nependavueHuit
BOYyJOBaHWIM METOJ TIOBEPHEHHS JIpaliBepiB MPUCTPOIB 10 iX
nonepeaHix Bepcid npu HeoOxigHocTi. Jlyis mporo y aucmerdepi
IPUCTPOIB HEOOX1THO 3HAUTU MOTPIOHUM MPUCTPIN, 1 0OpATH IMTyHKT
«BracTuBOCTI» 3 KOHTEKCTHOTO MeHIo (puc. 2.36).
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= DVD-guckoBoabl M AWCKOBOABI KOMMEKT-41
i Ayanoexogsl v ayaMOBbNK sl
C& Bugeoagantepkl
- AMCKOBEBIE YCTROWCTES
w 0| 3ByKOBbIE, MrPOBBIE M BMAECY CTROHCTES
i MVIDIA High Definition Audio
i Sound Blaster Recon3Di

=2 Knaew
EH Komne

== Koutp

v B Kouto
£

JTkpBITHE CTREH

OEHoBWTE gpalieep
OTkNHOYNTE YCTpoACTED

¥aanuTe ycTpoicTen
OEHoBWTE KoHGWMypauuioe oBopyaoEaHns

CeoWcTBa

Puc. 2.36. BractuBocTi mpucTporo

ITorim mepeiitTu Ha BKIAnKy «J[[paliBep» 1 MepeBipuTH, YU
akTuBHa KHomka «lloBepHyTucs». kim0 Tak — HATUCHYTH il

(puc. 2.37).

Ceoflictea: Sound Blaster Recon3Di

O6wue [paisep Ceepermn  CoBeimn

}‘) Sound Blaster Recon3Di

MocTaewwmk gpaiieepa: CREATIVE

Hata paspafiomku: 23.06.2015
Bepcwa gpalieepa: 6.0.101.1042
Lbposas nogmick: Microsoft Windows Hardware

Compatibility Publisher

CeeneHuA MpocmoTpeTe CEEAEHWA O PN
YCTAHOBNEHHED QpafBEpoE.

(6HoBMT: Opaiissp OBHOBWTE OpaRBEp ANA 3TOM0 YCTPORCTEA.

Ecnu yoTpocTeo He paBoTaeT nocne
Omamm ofHOBNEHWA ApafEepa, OTKAT
BOCCTEHABNMBAET MPEXHWH gpafeep.

OmniounTs yoTpofcTED Enmw‘re YCTPONCTED.

YaanuTe 5To YyCTPORCTED M3 cMCTEMBI (ANA

Yranams yc1podcTeo OMBITHEE NONES0BaTENSA).

0K Omaeqa

Puc. 2.37. TloBepHeHHs 10 MoTIepeHLOI BEpCii npaiiBepa

172



VY mporieci moBepHEHHS 10 cTapoi Bepcii npaiiBepy y Windows
10 HeoOximHO BKa3aTH oro npuuuHy (puc. 2.38).

Mouemy Bbl PELIMAW BEPHYTLCA K CTApOR BEPCUMKT

() Mow npuaos#eHns He paBoTaroT © 3TUM ApaiBepon

() Mpeabigywan eepors gpaiisepa paboTana nyqwe

() Mpeapigylas sepovs qpaiisepa Bblna HagekHes

(D) B npegeigywei Bepcnn gpaiieepa Geino Gonblie dyHKUWI
{® Mo apyrof npuynHE

MNoaennTeck C Hamn

| IKCMEPUMEHTHPYIO| ‘

Oa Het

Puc. 2.38. [IpuunnHa moBepHEHHS /10 ApaiBepa cTapoi Bepcii

Bingpa3y micis 1mporo apaiiBep npucTporo Oyje BUIAJICHUM, a
3aMICTh HBOIO BCTAaHOBJIEHA IMOMNEpPeNHsl Bepcid aApaiiBepa abo
yHIBEpCAJIbHUN CUCTEMHMU npaiipep. [HOAl micias omucyBaHUX i
TaKOXX MOTPIOHO BHUKOHATHU TEPE3aBAHTAKEHHSA KOMII I0Tepa, 1100
cTapuii npaiiBep OyB 3amissHU B SKOCTI BHUKOPHUCTOBYBAHOTO
MPUCTPOIO.

SIkmo kHomka «IloBepHyTHCS» Yy BIACTMBOCTAX ApaMiBepa HE
aKTUBHA, TOJl HEOOXITHO 3HAWTH Ta 3aBAHTAXKWUTU JpailBep
noTpiOHOi Bepcii, B imeami — 3 oQIiUIHHOTO caiWTy BUPOOHHUKA
MaTEpUHCHKOI IJIaTH, HOyTOyka abo oOmamnanHs. Ilicnga uporo
oOpatu MpUCTPiil B AUCIETYEPl MPUCTPOIB, 1 B HOTO KOHTEKCTHOMY
MEHIO o0paTu MyHKT «Bupamutu mpuctpiii». Y HACTyIHOMY BiKHI
MNOCTaBUTH TaJO4yKy HAaBOPOTH MYHKTY «Bupganutu mnporpamu
JpaiiBepiB JIs IIbOTO IPUCTPOO» (puc. 2.39).
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¥Yaanenne ycTpoicTea >

h MNWIDIA High Definition Audio
i

Brumanue! Ceityac yoTpoicTeo ByAeT yOANEHD WS CUCTEMBI .

[ |¥nanum: nporpaMMel gpalisepos AnA 3Toro yeTpoicTea |

N

G

Puc. 2.39. Bunanenns apaiiBepa npucTporo

[licns  BumalieHHS  NPUCTPOIO  HEOOXIHO  BCTAaHOBUTH
3aBaHTAXKECHUH paHille ApaiiBep.

2.3.2. 3aBaaHHA NJI CAMOCTIHHHOT0 BUKOHAHHA

1. OsHaifomTecss 3 poOOTOIO AHCIETYEpa MPHUCTPOIB.
3naiiaite [/ o6nagHaHHs 111 OCHOBHUX KOMITOHEHTIB KOMIT I0Tepa:
mpoIriecopa, MOHITOpPa, BijieoaganTepa, MEpEKeBOTo aganTepa i T.1.

2. [lepeBipTe akTyalbHICTh BCTAHOBJICHUX JIpailBepiB IS
OCHOBHUX  KOMIIOHEHTIB KoMl 'toTepa. Ilpu  HeoOXigHOCTI
BUKOHAMTE MONIYK aKTyaJIbHUX OHOBJICHb.

3. CTBOpPiITH HOBY 3MiHHY KOPHCTyBaua [UIsl MOIIYKY
ApaiiBepiB MPHUCTPOiB, IO HE BUKOPHCTOBYIOTHCS 1 KOMITOHEHTIB
BUJAJICHUX TPOTPaM.

4. BukoHnaiiTe mnomyk BHIll€3a3HAYCHUX JIpaiBepiB 1
KOMIIOHEHT BUAAJICHUX [IPOTPaM 1 3 MOAAJIBIINM iX BUAAICHHSIM.

3. Bukonaiite myi1 JEKUIBKOX TPUCTPOIB  OHOBICHHS
ApaiiBepiB B aBTOMATUYHOMY PEXHUMI.

6. Hanamtyiite i JEKIIBKOX — MPHUCTPOIB  PEKUM
PYYHOTO OHOBJICHHS APaiBePIB 3a JOIIOMOTOI0 PEECTPY.

7. Binmparitoiite BcTaHOBJIEHHS HOBOI Bepcii ApaiiBepy B

PYYHOMY PEXKMI JIJIs1 OOPaHOTO KOMITOHEHTA 1 IOBEPHEHHSI J10 H0r0
cTapoi Bepcii.
6.
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2.3.3. 3anuraHHda s caMonepeBipKu

l. o Take mpaiiBep? [nst 4oro BUMycKarTh HOBI Bepcii
ApaiiBepiB?

2. Ax Busznauntu 1]l obnagmamHs? HaBenite mpuxiamu
Bukopuctanus 1]l o6nagnanns npu poOOTI 3 ApaliBepamH.

3. Sk mepernsiHyTH BEPCIIO 1 CTaH ApaiiBepy NPUCTPOIO?

4. JlaiiTe BU3HAYCHHs 3MiHHIM cepemoBuiia. HamemiTsh
PUKJIAJHU 3aCTOCYBAHHS 3MIHHHUX.

3. Uy mMOXkHa HaJIAIITYBAaTH PYYHUH PEXKUM OHOBJICHHS
JpaiiBepiB JI BCIX MPUCTPOIB?

6.  UYomy micias BUIAJCHHS MNPOrpaM y CHUCTEMI MOXKYTh
3aIMIIATUCS 1X KOMOOHEHTH? YUn MOKHA iX BUIATIUTH?

7. [Ilo Take mudpoBuit mignuc apaiBepa? Ak MoxHa
BIIMIHUTH HOT0 niepeBipKy? Y SIKUX BUIIAJKAX 1€ MOTPIOHO?

8. VY sKkuX BUMAJKaX MOXe OyTU MOTpiOHE MOBEPHEHHS 10
cTapoi Bepcii apaiiepy?

9. Ha3piTh  mepeBarm 1  HEOONIKM  PyYHOTO 1
aBTOMATUYHOTO PEXUMIB OHOBJICHHS JpaliBepiB.

10. Ha3BiTh eTtanu BUAAJNECHHS ApaiiBepa, 10 HE MPAIIoE, 1
BCTAHOBJICHHSI HOBOTO.

Tema 2.4.  KepysamnHns npoyecamu

Mera: HaBUMTHCS KEpyBaTH MpOLECAMU PIZHUX KaTeropii 3a
JIOTIOMOT'OI0 JIMCIIeTYepa 3a7a4 1 KOMaHIHOTO PsI/IKa.

2.4.1. Teoperu4Hi BitoMocTi

Posmozin pecypciB koM toTepa BiIOYBa€ThCSI MIXK TPOIECaMuU
1 3a7]a4aMu, SIKI Ha HbOMY 3aIlyIleHi. 3aJie)KHO BiJ 1X KUIBKOCTI 1
00’eMy HEOOXIIHHUX pecypciB, HIBUAKICTE POOOTH KOMII IOTEpa
Moke 3MmiHioBatucs. OTxe, 300Ky KOpPUCTyBaua Ba)JIHMBO
KOHTPOJIIOBATH aKTYaJbHICTh 3ayIEHUX MPOLECIB 1 3a/1ad.

Jlist Toro, moO0 TMEperyiisHyTH aKTUBHI TPOIEcH 1 3amadi
NEePexo/IATh y JAUCIETYEp 3a/ay HATHCKAHHSIM CIIOJyYEHHs KIIABiIll
Ctrl+Alt+Delete a6o Ctrl+ Shift+Esc. Ha Bxnaam «Ilpouecu» y
JIBOMY HHXKHBOMY KYT1 MO>XHa BCTaHOBUTHU TIOKa3 IPOIIECIB YCiX
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KopuctyBauiB. Y cToBmill «[lam’sTh» MOXKHa Mi3HATUCS, CKUIBKHU
OTepaTUBHOI IaM’ Tl BUTpayae TOM uu 1HIUN mporuec (puc. 2.40).

18 ucnetuep zagad Windows E‘Eé]

®aiin  [Napametpel  Bug Cnpaexa
Mpunoskerna | NPoueccsl | Cnybel | BLICTPOAENCTEME | CeTk I Monsso0saTenM
-~

MmA obpaza MonesoEaT. .. Ui Mamate (4ac... OnucaHue i

i AGMService, exe CUCTEME 00 292 Kb Adobe Genuine Software Service |
AGSService.exe MCTEMA a0 160 KB  Adobe Genuine Software Integrity Service |
audiodg.exe LOCAL SER... a2 7372KE MWsonaws rpadoe ayauoycrpoicTs Windows
CCleaner.exe AQMMHMCT. .. o0 660 KB  CCleaner
CErss.exe CHUCTEME [ua] 744KE  [pouecc MCNONHEHWA KNMEHT -CEPEED
CSrss.exe CUCTEMA 02 1120KE Mpouecc MONONHEHWA KIMEHT -CEpEEp
dwm.exe AQMWHWCT . .. 02 14 168 KB  AucneTdep okoH pabodero ctona
equiProxy.exe AAMMHHCT. .. [ua] 735 KE ESET Proxy GUI
ekrn.exe CHMCTEMA Qo 26 169 Kb  ESET Service
explorer.exe ALMHHWCT, ., [ulu] 11 128 KE  MposoaHWK
firefox.exe ALMMHKCT. .. an 110 736 KB Tor Browser
firefox.exe AQMMHMCT. .. o0 102672 K6 Tor Browser
firefox.exe ALMHHWCT, . Juli] 241628 KB  Tor Browser
firefox.exe ALMMHWCT . 03 417 744KE  Tor Browser
firefox.exe AOMMHKCT. .. an 198 368 KB  Tor Browser -

OTobpaaTe NpoUECcEl BCEX NONBI0ESTENEA 3ABEPWMTL NPOUECE

Mpoueccos: 66 3arpyska LM 14% Puznyeckan namate: 94%

Puc. 2.40. Cniucok nporieciB y aucneTdepi 3aaauy

VYci nporecu AUISATHCS HA JB1 KaTeropii:

1. CucremMHl — mpu3HayeHi g poOOTH omepaniiHol
CHUCTEMH B LILJIOMY, 1 OKpEMUX ii €JIEMEHTIB.
2. [Ipomecu kopucTyBaua — 3amymieHi Big  1MeHl

aJIMiHICTpaTOpa, TOOTO BIACHUKA KOMIT I0TEpa.

VY croBnmi «KopuctyBau» MokHa M0OAYUTH, 10 AKOI KaTeropii
HAJICKUTh TOW uW 1HmWMK mnpomec. [Ipouecn kopuctyBaua B
O1IBIIIOCTI BUMAJAKIB HEOOX1MHO 3aBepinryBath. Jlo i€l kareropii
BIJIHOCATBCSL MPOTpaMH 1 CIIyKOH, sKi OyJM BCTaHOBJICHI CaMHM
kopuctyBaueMm. OgHak € i neski BuUHATKHU. [lpu crnpobi 3akputu
npoiiec explorer.exe 3 poOOYOro CTONY MPONAAYTh SIPIUKH 1 TAHETb
3aaa4. Y Taba. 2.4 HaBeAeHI MPUKIAAM TMPOIECIB, IKI HE MOXHA
3aBEPILYyBaTH.
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Tabnuys 2.4.
[IpukIaay CUCTEMHHX MPOIIECIB

Ha3Ba Onuc

Explorer [linTpuMka mnpaBuabHOI  poOOTH  POOOYOTO
CTOJY, IaHEeJIi 3a/1a4.

Wininit ABTO3aBaHTaXE€HHS J0JaTKIB

Winlogon ITporpama BX0Jly B CUCTEMY

Lsass ABTOpH3aIIis JIOKATBHUX KOPUCTYBAYiB

Lsm Crny>x0a JOKaJIhbHUX CEaHCIB

Services Jlomatok ciny:x6 Windows

Searchlndexer InexkcaTop nmomyky

VY Taba. 2.5 npeacrarieH1 MPUKIAAA MPOIECIB, IKI HEOOX1THO
3aBEPIIUTH, SKIIO BOHU HE MOTPIOHI KOPUCTYBauy B JAaHMH MOMCHT.

Tabnuys 2.5.

[Tpukiagu mpoleciB KOpUCTyBaya

Ha3Ba Omnuc

hkemd Cynposij armapatHux 3aco0iB Intel

AdobeARM [lepeBipka HasIBHOCTI OHOBJIEHb [JIsI MPOTPAMHU
AcrobatReader

reader sl [Tpuckoproe 3amyck AcrobatReader

Jusched IlepeBipka HasIBHOCTI OHOBJIEHB JIJ1s Java

winampa [Tpomiec mreepa Winamp

sidebar CympoBija rapkeTiB poO0doro CTOIy

OSPPSVC [Tnatdopma 3axucty MS Office

Jlns Toro mo6 3aBepIIMTH Ipoliec, HEOOXITHO B AMCHETYEpi
3ajJa4 HATHCHYTH Ha HBOMY IMIPABOIO KJIABIIICID MUII, 0O0paTh
KOMaHIy «3aBepIIUTH TPOIECH, a IMICIs MOSIBU TOIMEPEIKYIU0T0
BIKHA, MIJATBEPJUTU CBOIO Jit0. TakuM YMHOM HEMOTPIOHUN MpoIIeC
Oyle 3aKpuTUH, MPOTE€ B OUIBIIOCTI BUMAIKIB MPU IMTOBTOPHOMY
3aBaHTA)KEHHI1 CUCTEMH BiH Oy/ie 3HOBY 3aIlyIICHUM.

VYci 3agadi 1 mporiecy, He3aJaeKHO BiJ TPYNH MAaIOTh MPIOPUTET.
3a 3amoBuyBaHHsIM B Windows 10 BciMm mpoliecaM BUCTaBISETHCS
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3BuyaiHui mpiopurter. Ilpu HEoOXiTHOCTI MOXKHA 3MIHUTH
NPIOPUTET OKPEMOTO Ipoliecy. 3MiHy NPIOPUTETIB PEKOMEHIY€ThCS
BUKOPHCTOBYBAaTH Ha CIa0KHX KOMIT IOTEPAxX, J€ HEMA€ BEIMKOTO
3amacy OOYHCIIOBAJILHOI MOTYKHOCTI mpouecopa. CaMe Ha Takux
CUCTEeMaxX  CIIOCTEpIra€TbCsl  MIABUIICHHA  NPOAYKTHBHOCTI
BHUMOTJIUBUX MPOTPAM.

VY HasBHOCTI € TaKe OCHOBHI MPIOPUTETH:

PeasibHOTO wWacy — BCl pecypcu cuUCTeMH OyayTh 3aisHi
Hacammepen U1 BUKOHAHHS JaHoro mporecy. Jlomarox,
OTPUMABIIH TaKe 3HAUCHHS MPIOPUTETY, Oyne OTpUMyBaTH OyIb-
Ky HEOOX1JIHY MOTYXHICTh, B IEIKUX BUIAJKaX HaBITh 3a PaXyHOK
1HIIIKX TPOIIECIB.

Bucoknii — He OOMEXYIOYM 1HIII TPOIECH, BUKOPUCTOBYE
MaKCHUMaJbHO JOCTYIIHY KUIBKICTh pecypciB. Bci mpouecu 3
BUCOKMM TPIOPUTETOM TMPAIOIOTh Kpalle B TOPIBHAHHI 3
NonepeAHiMU  mpiopuTeTaMu. BiH 37aTHMI  BHUKOPHUCTOBYBATH
pECYpPCH MPOILIECIB 3 MPIOPUTETOM HUXKYE.

3BUYaiHUN — OLIBIIOCTI JAOAATKIB JOCHUTH I[BOTO MPIOPUTETY
s HOpMaibHOi pobotu. IloTouHe 3HaueHHS BHUOUPAETHCS
aBTOMATHUYHO JJI BCIX BCTAHOBJICHUX MPOTPaM.

Hu3spkuit — 00paHuii mporiec BUKOPUCTOBYE PECYPCH CUCTEMH,
TUIBKH KOJIM BOHM TTOBHICTIO BUJIbHI. Y pe3yJibTari poOOTH J0JaTKiB
B TAKOMY PEKHUMI1 BOHU OyIyTh BIJICTABAaTH BiJ peaJbHOTO Yacy.

3MiHy IplopUTeTy y TTonepeaHix Bepciasx Windows BUKOHYIOTh
3a gomomMoror koMmaHmu «lIpiopuTeT» KOHTEKCTHOTO MEHIO
nporecy. Y ocraHHiX Bepcisix Windows mnepexomsiTb y po3ziii
«ITompoOuiti» 1 B KOHTEKCTHOMY MEHIO TIpoliecy OOHMparoTh
koMauay «lIpuznauutu npioputer» (puc. 2.41).
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1% Oucnetuep 3agay - O it
Daiin  [apamerper  Bug
Mpoueccer  MpowzsogutensHocTe  SKypHan npunoxkennii  Aetozarpyska [Monesoeatenn [10apoBHOCTW  ChycBel

=

Aram M n.. CocTosHue A nones... Un  Mamate (a.. Buptyanusauym.. *
fn spoolsv.exe 3420 BeinonHAeTcA CHUCTEMA 00 0K He paspeweHo
[#5]ss_conn_service.exe 4043 BrinonHaeTca CHMCTEMA 00 24 K He paspeweHo

pazp
[&5] StartMenuExperienc... 7624 BrinonHaeTca Dimaa 00 3600 K OmwnodeHo
p
@Steamexe ALY b st oo Dimaa 00 7864 K Omwnrodero
@ SteamServic CrATb 33pa4y CUCTEMA 00 1124 K He paspeweHo
gsteamwebhs [NpesocTaeuTs oT30IE Dimaa 00 1464 K OmnroueHo
gsteamwebhe 3EEE|:ILIJI.-1Tb,ﬂ,EpEED NpoLECCoE Dimaa 00 5752 K  Orenrodenco
gsteamwebhe = T "o OTenroueHo
»
@steamwebhe 33AaTe NPUOPKUTET PeaneHoro spemedn Dt
ﬁsteamwebhi 33paTk CXOA4CTEO Bricokunid OTkNKOYEHE
[5] swchost.exe AHANNZ LENGUKN OXUAZHUA Benue cpearerc He pazpewweno
[5] swchost.exe fepryanimns LIAL ®  OBbIMHBIA He pazpewweno
(] swchost.exe . Hunke cpearerc He paspeweno
Cozpate daiin gamna
[5] swchost.exe P— He pazpewueHo
[ svchost.exe OTkpbITe pacnonoxeHne daina ~ He pazpeweno
[85] svchost.exe Mouck e Vikteprere !LOCAL SE... 00 308K He paspeweno
[8E svchost.exe - CUCTEMA 00 408K Hepaspeweno
CeolicTea |l
MeHbLwe R CHATE 33834y

Puc. 2.41. 3mina npiopuTeTy IIpoIecy

[licns  3MiHM  mpiopuTeTy HE MNOTPIOHO  BUKOHYBAaTH
Mepe3aBaHTAKECHHS] KOMIT'IoTepa abo0  3aCTOCOBYBAaTH  3MIHHU.
[IpioputeT Oyie 3MIHEHHI B PEKUMI PEaTbHOIO Yacy.

[Ticns mepe3aBaHTaXCHHS KOMIT' IOTepa abo Mpu Mmepe3amycKy
nporpaMu BCTAHOBJICHUH MPIOPUTET CKUIAETHCS, TOOTO Windows
3HOBY 3aJ1a€ HOTO aBTOMAaTUYHO. AJle 3a JOIIOMOTOI0 HAJIAIITyBaHb
peecTpy BKa3aHMW TpIOpUTET MokHa 30epertu. s 1boro
HEOOX1THO BiIKPUTH PEIAKTOP PEECTPY 3a JOMOMOTOK CIOTyUSHHS
kiasim Win+R, 1 BBectu komany regedit.

Jlami  HeoOXIZHO BIAKPUTH HACTYNHY TUIKY PEECTPY:
HKEY LOCAL MACHINESOFTWAREMicrosoftWindowsNTCu
rrentVersion Image File Execution Options (puc. 2.42).
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B Penaktop peectpa

Dann MNpaska Bwg WMabpannoe Cnpaexa

(aMﬂbmrepIﬁ-ll(E\"_LOCAL_M ACHINE\SOFTWARE\Microsoft\Windows NT\WCurrentVersionilmaqge File Execution Options |[
GRE_Initiahze ~ | s Tun
HostActivitybManager ab] (Mo ymonuarHwio) REG_SZ

Puc. 2.42. Tlepexin o peectpy

[ToTiMm HEOOXiTHO MI3HATHCS TOYHY Ha3BYy BHUKOHYBAaHOTO
¢daiimy mnporpamu. [l 1OTO HATHCKAIOTH MPaBOI0 KHOIKOIO
MHUIIKU 10 il SAPJIUKY 1 MEPexXoasiTh y BIACTUBOCTI. Y poO3MIii
«Spnux» B panky «O0’ekt» Oyne BKa3aHa Ha3Ba BUKOHYBAHOTO
(aity.

[Ticnst pOro y BIAKPUTIM Tl PEECTPY CTBOPIOIOTH PO3ILIT
(mamky) 3 1M’SM BHKOHYBaHOro ailly mporpamu 0e€3 Janok i
MaJleHbKUMHM OykBaMu. Ha HacTymHOMy Kpolll y TUILI 3 Ha3BOKO
OporpaMyd CTBOPIOIOTH 1€ OAMH pPO3AUT (Manky) 3 Ha3BOIO
«PerfOptionsy.

VY posaim «PerfOptions» ctBoproroTs mapamerp DWORD (32),
HagatoTb Homy imsi  «CpuPriorityClassy 1 3amgaioTh 3Ha4YCHHS
BUXOJI1YM 3 BUMOT (1 — HU3BKUI IPIOPUTET; 5 — HUKYE CEPEIHBOTO;
8 — cepenHiii; 6 — BUIlE CEPETHBOTO, 3 — BUCOKHIA). Y MIACYMKY
BHil/Ie TaK, K TOKa3aHO Ha puc. 2.43.

Tadn MNpagka Bua  Wabpassoe  Cnoasea
Roun:ro'epl ;1K EY_LOCAL_MACHINE\SOFTWARE\MicrosoftyWindows NTWCurrentVersion\mage File Execution Optionshcivilizationd.exelPer
GRE_Initialize T Mus THn 3uaueHme
HostActivityhManager 55 (Mg ywoauassg) REG SZ [3HAUEHME HE |
1CM A CpuPriorinClass REG_DWORD 0x00000003 [,
v | Image File Execution Options
w | civilizationdexe

PerfiQptions
Puc. 2.43. CtBopenns napamerpy DWORD (32) y po3aimi
«PerfOptions»

VY Bumajaky, Kond poboTa 3 JUCIETYEPOM 3a7ad HEMOKIIHBA,
HAMpPUKIA] IIKIAIUBI TPOrpaMyd MOXYTh OJOKYBaTH HOTO 3ammyck,
BUKOPHUCTOBYIOTh KOMaHIAHUM psAaoK. J{s ynpaBiaiHHS mporecamu B
KOMaHAHOMY psanaky € nBi ytwiaith — tasklist 1 taskkill. Ilepma
MOKa3ye CIHCOK TMpOLECiB Ha JIOKAJbHOMY a0o BiJajeHOMY
KOMII 10Tepi, Apyra 103BOJISIE X 3aBEPIIUTH.
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Axmo Habpatu komanay tasklist B komMaHgHOMY PSIKY, TO

BOHA BHJIACTh CIUCOK TMPOIIECIB HA JOKAIHPHOMY KOMII OTEpi (pHc.
2.44).

C:wUserszsuser>tasklist

Hma ceccuu Mamare

Services
Console
Services
Conszole
Services

[y

Services

. Services
suchost. Services
suchost . Services
33101ceo

sl=i=i=i=l=l=l=l g =g ==l =1 =)
00 =T =0 0 e 3 G0 =T o o o

-

A-PI/IC 2.44. HpI/IKJIaI[ pO6OTH KOMaHIU taskhst

3a 3amMoBYyBaHHSM 1HoOpMaIlisi BUBOAUTHCA Yy BUIJISIL
Tabmu1, npoTe K4 / fo 103BoJIsA€ 3a1aTH BUBIJ Y BUI CIIUCKY a00
B hopmari CSV, a ko4 / v mokasye OUTbII AeTanbHy 1H(OpMAIIiIo
npo mnpouecu, Hamnpuknaa komanzaa tasklist /v /fo list BuBene
JOKJIQJTHANA OTHMC BCIX MPOILIECIB Y BUJII CIIUCKY (puc. 2.45). Cnucok
BUIWJIC JOCHUTH BEIUKHI, TOMY CIpPOOYEMO YTOYHHTH 3amuT. Jys
IIbOTO BUKOPUCTOBYEMO KITFOU / fi, IKHMi1 TO3BOJISIE BUKOPHUCTOBYBATH
GUIBTpH I BUBCACHHS JaHMX, HAOpHKIan KomaHpaa tasklist /fi
"username eq user" /fi "memusage le 40000" BUBOIWUTH CIHUCOK
MPOIIECiB KOPHUCTyBada user, SKi CIOXWBalOTh He Oumbm 40MO
nam’siti (puc. 2.46).

C-Uzerswuszer>tasklist ~v ~fo list
System Idle Process
o
Services

24 Kb

Unknown

NT AUTHORITY“CHCTEMA
17:57:48

H-

System
4

Services

1 084 KB
Unknown
|,

Puc. 2.45. Tlpuknan pO6OTH koMaHnu tasklist 3 kirrouamu
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C-“Uzeprs-uzer>tazklist Afi "uzername eq user'" Afi "memuzage le 40000

Mra ocpa3za Hra ceccuu MamAaTe

tasklist.exe Console

Puc. 2.46. Ilpuxnan podotn komanau tasklist 3 kirodem / fi

3HAWMIOBIIM ~ TPOIECH,  SKI ~ HEOOXITHO  3aBEpPIIUTH,
BUKOpHUCTOBYIOTh kKomaHAy taskkill. 3aBepiryBaTu npouecu MoxHa
no imeHi, igeHTtudikaropy (PID) abo 3agaBmm ymoBH 3a
nornoMoroo (inbrpie. g mpukiagy OyJio 3amyIlleHO JeKUIbKa
OpUMIpPHUKIB mporpamu notepad.exe — OsokHOT. CrpoOyemo
3aBEpIIMTA JaHUM TMpouec pi3HUMU crocobamu (puc. 2.47).
Kirou /f 3aBepiye mpoiiec mpuMycoBO, a /t 3aBeplirye BCi TOYipHI
nporecu. JloBiaky mo komanmam tasklist 1 taskkill MmoxxHa oTpumaTy,
BBIBIIIU iX 3 KJIIO4YeM /7.

: OTnpaBAeH curuan 3apepuweHHAa npoueccy 'notepad.exe' ¢ MAEHTHOMKaTopow 3024
C=~\Users user>taskkill ~pid 1316
Ycnex:= OTNpaBAEH CHUrHaA 3ABEpPWEHWA MpOUECCY C WAEBHTUOMKaTopom 1316.

C:~\Userssuser>taskkill ~fi “imagename eq note"
Ycnex:= OTNpaBAEH CHUrHaA 3ABEpPWEHWA MpOUECCY C WAEBHTUOMKATopom 1932,

C:Userssuser>taskkill ~s PC ~im notepad.exe ~/f
YcnewHo : [pouecc “notepad.exe'. ¢ HAEHTHOMKaTopoW 2772, EWA ZAEEpWeH.

C:Userssuser>taskkill ~pid 1868 ~pid 2780 -t
YcnewHo: OTNPAaBAEH CHrHAA FABEPWEHHA NPOULECCY C HAEHTHOMKAaTopod 2828, pouepHero
NpoUeccyY ¢ WAeHTUOUKaTopon 2780,

: OTnpaBAEH CMrHAA 3ABEPUWEHMA NPOUECCY C WAEHTHOMKAaTopom 2780, pouepHero
NPoUECCY C HAEHTHOMKATOpoM 1692,

Puc. 2.47. llpuxknag poOOTH KOMaHIH taskkill

2.4.2. 3aBJaHHS 10 CAMOCTiHHOI0 BUKOHAHHS

1. 3miiicHUTH  BXiA 0 JMCHETYEepa 3ajgad  BiJg  IMEHI
aamiHicTpaTopa. [lepernsiHyTH nporecu BCix KOPUCTYBavlB.

2. Buaumtu cepej 3anyIieHuX IMPOIECiB CUCTEMHI 1 TPOIIECH
KOpPUCTYBauiB. BU3HAUUTH CKIIBKM OTNIEPATUBHOI MaM’siTI BUTpAyae
KOJKHA 3 KaTeropiil mpoIiecis.

3. O0Opatu mpouec, Mg AKOr0 3MIHUTH TPIOPUTET Yy
mucnerdepi 3amad. CrovyaTky MiJBUIIATA HOTO, TIOTIM MOHU3UTH.
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[Ticyist KOXKHOT 3MIHM 3aIlyCTUTH IPOTrpaMy 1 MOPIBHATH IIBUIKICTh
poOOTH B HIl.

4. IlepernsiHyTH CIOUCOK IMPOILIECIB 32 JOMOMOTOK KOMAaHIHOTO
psiaKa. 3ajdUIIUTH TUIBKH Ti MPOLECH, SKI CIIOKUBAIOTh HE OLIbII
50M6 mam’sTi.

5. O0patu oauH 3 MpOILECIB KOpHCTyBaya. BukoHatu ioro
3aBEpUICHHS 3a TOTIOMOT0I0 KOMaHIHOTO PAJIKA.

2.4.3. 3anuraHHda ISl caMonepeBipKu

1. SlkuM YMHOM 3IIMCHIOETHCS BXIJ J0 JUCTeTdepa 3aaaq? Sk
y AMCHeTYepl NEePETJIIHYTH MPOIIECH BCIX KOPUCTYBayiB?

2. 5Ix MoOXHaA JI3HATUCA, CKIJIbKM OINEPATHUBHOI IaM’sTi
BUTpAya€ TOM 4M 1HIIUH TIporiec?

3. Ha3BiTh kaTeropii mnpomeciB 1 HaBeOiTh iX MNPUKIAAH
BIJIMTOBI/THO /10 KaTETOPIi.

4. JlaiiTe BU3HAUYCHHS MOHSTTA «IPIOpUTET mporecy». Ha3BiTh
1 oXapakTepu3yWTe OCHOBHI MPIOPUTETU. SIKUN MPIOPUTET MAIOTh
BCI MTPOLIECH 32 3aMOBUYBAHHAM?

5. SIkuil anropuT™M 3MIHU MPIOPUTETY MPOLECY y AMCIETYEpi
3agady? YoMy 3MIHM y IbOMY BHUMAJIKy HE 30€piraroThCs MicCIis
nepe3aBaHTaxxeHHs [1K?

6. Slkuii aropuT™M 3MIHM TPIOPUTETY MPOILECY Yy PpeecTpi?
Yomy 3MIHM y 1[bOMY BHNAJAKy 30€piraroThCs  MICIsA
nepe3aBaHTaxxeHHs [1K?

7. 3a 10mOMOTO0 SKMX KOMaHJ 1 KIIF04iB MOXJIMBI TIeperiisi i
KepyBaHHs MPOLIECAMH B KOMaHAHOMY PSIAKY?
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PO3/ILJ1 3. CTUCHEHHS IHOOPMAIIIL B
KOMIT'IOTEPHUX CUCTEMAX

Tema 3.1.  Bcmyn 0o aneopummie cmucHeHHs iHpopmayii

CTUCHEHHS BHUKOPHCTOBYETHCS TMPAKTUIHO BCroau. Bci
300pakeHHs, SIKI BU OTpPUMYET€ B IHTEpPHETI, CTUCKAIOTHCS, SIK
npaBuwio, B ¢dopmarax JPEG a6o GIF, Oinbmricte MoaeMiB
BUKOPUCTOBYIOTh CTUCHEHHS, HDTV CTUCKAETHCS 3
BukopuctanusiM MPEG-2, a neski ¢aiaoBi cuCTEMU aBTOMaTUYHO
CTUCKaIOTh (ailiu mpu 30epekeHHI, a pelira pooysITh 1ie 3a
3alUTOM KOpUCTyBada. BiaMiHHa piu y 3ajadax CTHUCHEHHS, SIKi
PO3IIISIHEMO Y TOJIAJbIIOMY, CKJIAJIAa€ThCA B TOMY, IO QJITOPUTMH,
Kl BHUKOPUCTOBYIOTBCS B PEAJIbHOMY CBITI, BHKOPHUCTOBYIOTbH
MIUPOKUH HaOlp aJrOPUTMIYHHUX IHCTPYMEHTIB, BKJIIOYAIOUU
copryBanHs, xem-tadmuii, FFT Ta 6aratro goro inmoro. Kpim Toro,
QITOPUTMH 3 CHJIBHOIO TEOPETHYHOI OCHOBOKO TPAIOTh KPUTUYHO
BKJIMBY POJIb B pEAbHUX JIOJATKAX.

ByneMo BUKOpPHCTOBYBaTH 3arajdbHUN TEpPMIH message s
00'exTiB, IKI MH XoueMoO cTUCHYTU. Lle mMoxyTp OyTtu (aiinu abo
NOBIJJOMJICHHS. 3aBJaHHS CTUCHEHHS MOJIATAE 3 TBOX KOMIIOHEHTIB:
ANTOPUTMY KOOYB8AHHS, SIKMM TpUMMAaE TOBIAOMIICHHS 1 TeHepye
«CTUCHHI» 3MICT (SK MOXJIHUBO 3 MEHIICHK KUIBKICTIO OITIB), 1
AITOPUTMY 0eK00Y8aHHs], KWW BIIHOBIIIOE BUXIJIHE MOBIIOMIICHHS
abo JesKy WOro ampoKCHUMAIlil0 31 CTUCHEHOTO mpenactaBieHHs. L1
JIBI KOMITIOHEHTH 3a3BHYail NOB'13aH1 OJHA 3 OJHOI0, OCKIJIBKH BOHU
oOuW/IB1 IOBUHHI PO3YyMITH 3arajibHE CTHCIIC IPEACTABICHHSI.

Po3pizusatore  aneopummu  6e3  eémpam, SKI  MOXYTb
PEKOHCTPYIOBATH BHUXIJHE TOBIJOMJICHHS TOYHO 31 CTHCHEHOTO
NOBIAOMJICHHSI, 1 aneopummu 3 eémpamamu, SiIKI MOXYTb TUIbKU
PEKOHCTPYIOBATH HAOMMKEHHS JO BXIJHOTO TIOBIIOMJICHHS.
AnroputMu 0€3 BTpaT 3a3BUYail BUKOPUCTOBYIOTHCS VISl TEKCTY, a 3
BTpaTaMu - Ui 300pakeHb 1 3BYKY, /¢ HEBEJIHMKA BTpaTa 4acTO HE
BUABIISIETbCSL a00 MpuiiHATHA. BTpaTa ogHAK, BUKOPUCTOBYETHCS B
aobctpakTHoMy ceHci 1 HE o3Hawae BumajgkoBi BTpadeHi Mmikceni, a
3aMICTh I[OTO O3HAYa€ BTPATy JIEAKOI BEIMUYMHHU TAKUX CKJIAJOBHX
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SK 4aCTOTHUI KOMIIOHEHT, a0o BTpary mrymy. Hampukiman, MokHa
MoJAyMaTd, WO CTUCHEHHS TEKCTy 3 BTpatramu Oyino O
HEMIPUIHATHUM, TOMY IO BOHU MPEACTABISIIOTH MPOMYIIEeHI a0o
MEPEMUKAHHS CUMBOJIA. 3aMIiCTh I[OTO PO3TISHEMO CUCTEMY, SKa
CIpoMoO’kHa nepedpaszyBatu (ppasu B OUTbII cTaHAapTHY HopMy abo
3aMIHUTH CJIOBa CHHOHIMamu, mo0 ¢daitm MoxxkHa OyJio Kparie
CTUCHYTH. TexHIYHO CTUCHEHHsI Oyso 6 3 BTpaTaMu, OCKIIbKU TEKCT
3MIHUBCS, ajleé MOro «3HA4eHHS» 1 SICHICTh SIK TOB1JIOMJICHHS
MOXKYTh OYTH MOBHICTIO 30€pekeH1 a00 HaBITh IMOKPAIIICHI.

Yu icHye amroputMm Oe3 BTpaT, SKAW MOXKE CTHCKAaTH BCE
noBiioMieHHa? byna, mo kpaliHiii Mipi, OJlHa 3asiBKa Ha MaTEHT, B
AKii CTBEPIKYEThCS, IO BOHA MOXE CTHCKaTH Bce Qaimm
(moBimomienHns) - Ilatent 5 533 051, mo mae Ha3By «Meroau
CTUCHEHHS JITaHWX». 3asBKa Ha MATCHT CTBEPKyBaja, 10, SKIIO O
CTUCHEHHSI 3aCTOCOBYBAJOCS PEKypCcHBHO, (aitnm MoxHa Oyno O
3MEHIIUTH Maibke 10 Hyssl. Ajle TPOXU MOAYMABIIHU, MOXHA JINTH
BHCHOBKY, ITI0 11€¢ HEMOKJIMBO, HaBITh SKIO BUXIIHI MOBIIOMIICHHS
MOXYTh MICTUTH Oynb-siKy OITOBY TOCHIAOBHICTb. MoKHa
BU3HAYUTH 1€ TPOCTUM MIiAPAXyHKOM apryMmeHTiB. PosrisHemo
1000 6itr moBiAOMJEHHS, B SKOCTI mpukiaxy. € 21000 pizHux
MOBIJIOMJIEHb, SIKI MOJKHa BIJNPaBUTHU, KOXKHE 3 SAKUX MOTpelye
YiTKO1 11eHTUdIKaIli 3 101MoMoror jaekojaepa. [ToBuHHO OyTH SICHO,
mo mu HE Mokemo ysBUTH CTUIBKM PI3HUX TOBI1JIOMJICHb,
BianmpaBuBmm 999 abo meHmie OiTiB I BCIX MOBIIOMIICHB - 999
OITIB  JO03BOJISIT HaM  BIANPaBUTH TUIbKU 2999  oOKpeMux
nosijomynenp. llpaBma B TOMy, WO SIKIIO sIKe-HEOyAb OJIHE
TIOBIJIOMJICHHSI CKOPOYYETHCSI 3 JTOTIOMOTOIO alTOPUTMY, TO SIKECH
IHIIIE [OOBIJOMJIEHHS HEOOXIJHO TIIOAOBXKUTU. BH  MoXxere
nepeBipUTH 11¢ Ha mpaktuil, 3anyctuBimu GZIP nns dainy GIF.
DakTUYHO MOXHA MITH Jajli 1 MOKa3aTH, 10 JJIsi HaOopy BXITHUX
MOBIJIOMJIEHB 3 (PIKCOBAHOIO JOBKHHOIO, SIKIIIO OJHE IMOBIAOMIICHHS
CTUCJIO, TO CEpedHs JOBXKWHA CTUCIUX IOBIJIOMJICHh IO BCIM
MOXXJIMBUM BXOJaM 3aBXau Oyne Oulelne, HDK BHUXIJHA.
Posrnsnemo, Hampukiaa, 8 MOXIUBUX 3-OITHUX TMOBIIOMIICHb.
SK110 o/THe CTUCHYTO JIO ABOX OITiB, 1BA MOBITOMJICHHS JTOBEIECTHCS
posmmputu 10 4 61T, MO B CEPEeTHHOMY CTaHOBHUTH 3 1/8 OIT.
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OcCKinbKH HE MOYKHA CITO/IIBATHCS HA CTUCK YCHOTO, allTOPUTMHU
CTUCHEHHS TOBMHHI BUXOIWTH 3 TOTO, IO Y BXIJHUX
MOBIJOMJIEHHSIX € Jesika HOXMOKa, TaK IO M€Kl BXOAU OUIBII
BIPOTi/IHI, HIX 1HII, TO ICHY€ NEAKUN HE30aTaHCOBAHE PO3MOJILI
AMOBIPHOCTEl MO MOXJIMBUM  MOBIAOMJICHHSIMH. binbuiicTs
ANTOPUTMIB CTHCHEHHS OOIPYHTOBYIOTH II€H «3CYB» Ha CTPYKTYpYy
MOBIJOMJICHh - TPUIYIICHHS, 10 TOBTOPIOBaHI CHUMBOJIA OLIBII
BIpOTiHI, HIXK BHIMAJKOBI CHMBOJIM, a00 IO HA «TUIIOBUX)»
300pakK€HHSIX 3'ABJISIIOTHCS BEJMKI OuTl muisMu. CTHCHEHHSI, OTXKe,
IPYHTYEThCS HA HMOBIPHOCTI.

[Ipu 06roBopeHH1 aIrOPUTMIB CTUCHEHHS BaXKJIMBO PO3PI3HATH
7BA KOMITOHEHTH: MOJieib 1 Komep. KOMIOHEHT modens SKUMOCH
quHOM (hIKCY€ PO3MOAiT WMOBIPHOCTEH TMOBIIOMJIEHb, 3HAIOUU 200
BUSIBJISIIOYH IIOCH IO CTPYKTYPi BXiAHUX AaHuX. KoMmoHeHT kodepa
NOTIM  BUKOPHCTOBYE  TI€peBaru  IMOBIPHICHUX  TOXHOOK,
3reHEepOBaHUX B MOJENi, s TeHeparii komiB. lle mocsraerbes 3a
paxyHOK €(EeKTUBHOTO TOJIOBXKEHHS TOBIIOMJICEHb 3 HHU3bKOIO
HMOBIPHICTIO 1 CKOPOYEHHS MOBIIOMJIEHb 3 BUCOKOIO MMOBIPHICTIO.
Hampukinan, Momens MOKe MaTH 3arajibHE «PO3YMIHHS» JTHOJCHKHIX
oci0, 3HAKOUW, MO ACSKI «0coOW» OIIBIN BipOTimHI, HDK 1HII (
nanpuxnao, dainuk HE Oyne myxke iMoBipHHM oco06010). TloTim
KOJIEp 3MOJKE BIAMPABIATH OUIBII KOPOTKI IMOBIAOMIJICHHS JIJIst
00'eKTIB, K1 BUTJISAAIOTH K ocobu. lle Moxke moOpe mparroBaTu
JUISL CTUCHEHHSI BUKJIMKIB TelieKoH(pepeHiii. Mojemn B OLIbIIOCTI
CydyaCHHX alTOPUTMIB CTHUCHEHHS, OJHAK, HE TaK CKJIamgHi i
BUKOPHUCTOBYIOTh OLIbII OYyJIEHHI 3aXOAM, TaKi K IOBTOPHOBaHI
mabioHn B TekcTi. He3Baxarounm Ha 11e icCHye O3y pi3HHX
Croco0iB po3pOOKH KOMIIOHEHTa MOJIEJl aJrOPUTMIB CTUCHEHHS 1
BEJIMYE3HOI0 [1ara30Hy pIBHIB CKJIAJHOCTI, KOMIIOHEHTH KOjepa
MalTh TEHJEHIII0 OyTH JOCHTh 3araJbHUMHU - B CyYaCHHX
aNropuTMax MaiKe BHUKIIOYHO BOHM 3aCHOBaHI abo0 Ha KOi
Xaq)(bMaHa abo Ha apI/I(I)MeTI/I‘-IHI/IX komax. Cmix 3a3HauyuTH, IO
IpaHbh MK MOJICJIBHOIO 1 KOJOBOK) KOMIIOHEHTAMH aJTOPUTMIB HE
3aBK/U YiTKO BU3HAUYCHA.

BusiBnsietnest, mo Teopis iHGopMialii € CIOJyYHOH JIAHKOKO
MDK KOMIIOHEHTaMHM MoJed 1 Kojepa. 30KpeMa, BOHA JIa€ JIyxke
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XOpouly TEOopiro mpo Te, SAK MWMOBIPHOCTI TIOB'S3aHi 3
iHboOpMaLIHHUM 3MICTOM 1 JOBXHHOIO Koamy. Lls Teopis maitxe
17IeaTbHO BIJIMOBIZIA€ TPAKTHUIN, 1 MH MOXEMO TOCSTTH JTOBXHUHHU
KOAY, IPaKTUYHO 1IEHTUYHOIO TOTO, IO IPOPOKYE TEOPIsl.

[HIIE TUTaHHS MO aNTOPUTMAX CTUCHEHHS MOJSTae B TOMY, SIK
OJIUH OIIHIOE SKICTh MOPIBHSHO 3 IHIKUM. Y pa3l CTUCHEHHs 0e3
BTpAT € KiJIbKa KPUTEPIiB: Yac CTUCHEHHS, Yac BIAHOBIEHHS, PO3MIp
CTHCIIUX TOBiOMJICHb. B pa3i 3 BTpaTamMu CTHCHEHHS DIIlICHHS
JOJaTKOBO YCKJIQIHSAIOTHCS, OCKIJIBKM MH TOBHHHI TypOyBaTHCs
npo Te, sIK J0Ope BUKOHYEThCS HAOMMKEHHsS 3 BTparamu €. Sk
NPaBUJIO, ICHy€ KOMIIPOMIC MDK CTYIIEHEM CTHCHEHHS, YacoM
BUKOHAHHS 1 SIKICTIO PEKOHCTPYKIi. B 3ayexxHOCTI Bij Jojarka,
OJIHE MOKe OyTH OLIbII BaKJIMBUM HIK 1HIIE, 1 MOXHa Oyyno 0
BUOpaTu BIJIOBITHUN AJIITOPUTM. Haiikpama cpoba
CUCTEeMAaTUYHOTO MOPIBHSHHS aIrOPUTMIB CTUCHEHHS 0€3 BTpar - e
TecT nopiBHsAHHSA apxiBiB [[xedda ['nxpicta (Archive Comparison
Test — ACT, Jeff Gilchrist). Bin ¢ikcye uvac 1 koedilieHTH
CTHUCHEHHS NJIi COTeHb AJITOPUTMIB CTHUCHEHHS y Oaratbox 0azax
naHuX. BiH TakoX Jae OIIHKY, 3aCHOBaHYy Ha CEpeAHbO3BaKCHUM
Yyaci BUKOHAHHSA 1 CTYTI€HS CTUCHEHHSI.

AnroputmMu CTUCHEHHS iHpopMmarii ITUPOKO
BUKOPHUCTOBYIOTBCS Y PI3HMX 3ajladax oOpoOKu, 30epiraHHs Ta
nepenavi ganux. OCHOBHa MeTa MPOIECY CTHCHEHHS TOJSATaE y
3MEHIIIEHHI €MHOCTI JaHWX JJs pO3TalllyBaHHS Ha HOCIIO
iHopMarlii un nipu i mepeaadi 1Mo KaHajiax 3B'S3Ky (BIAMOBIIHO 1
3MEHIIIEHH]I Yacy 0OMIHY JaHUMHU).

Ha puc. 3.1. npeactaBneHoO iCTOPUYHO-1EPAPXIYHY CTPYKTYPY
TUTBKY AJITOPUTMIB CTUCHEHHS 0€3 BTpaT iH(popMaIii.

VY xoHBeepi 0OpoOKM HTaHUX 13 BUKOPUCTAHHSIM CTHUCHEHHS
(apxiBamii) 3aBXAW MPUCYTHI JABa TIpolecu — O€3mocepeaHbo
CTHCHEHHS, IPU MEPEXO/Il BiJ MOYATKOBHUX JAHUX JI0 iX 3MEHIICHOT
KUTBKOCTI, Ta pO3ropTaHHs, a0 1HIIAa Ha3Ba — JACKOMIIPECis, KOJIU
TaHH1 BITHOBIIOIOTHCS 13 OTPUMAHOTO HAOOPY 3MEHIICHHX JTaHUX.
KinpkicHOIO XapaKTepUCTHKOI I[LOTO TIpollecy € KoepilieHT
CTHUCHECHHS, SKUH BKa3ye, y CKIIbKA pa3iB JaHUX Ha BUXOII
CTHCKa4a CTajo MEHIe. 3HAYCHHS Oibllle OJMHMUIN BKA3yIOTh Ha
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3MEHIIIEHHS MaHWX, MEHIINE OJUHMII — Ha T€ IO OaHUX CTajlo
HaBIaKW OUIbINE, PIBHUNA OAWMHUIIN — BiJMOBIAHO €MHICTh TaHUX HE
3MiHMJIACS. Y OCTaHHbOMY BHUIIAJKY, OJHAK, 3MIHIOETHCS BHYTPILIHS
CTPYKTypa JTaHHX.

LZR (1981)

LZSS (1982)

LZB (1987)

LZH (1987)

LZRW1-A, 2, 3, 3-
A 4

LZRW1(1991)
ROLZ (1991) LZJB (1998)

LZP (1995)

Statistical Lempel-

Ziv (2001)

LZC (1985) LZT (1987)

LZW (1984) LZMW (1985) LZAP (1988)

LZ78 (1978)
LzZJ (1985) LZWL (2006)

20+ Variants

PPM (1984) PAQ (2002) (2003.2009)

bzip2 (1996)

Puc. 3.1. IctopuaHo-iepapxidHa CTPYKTypa aJrOpUTMiB CTUCHEHHS
0e3 BTpat
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3.1.1. IcTopuyHM eKCKYPC

CtucHeHHs ~ JaHMX  BIAIrpaBajo  3HA4YHy  pojb B
oOuncmoBanbHIN TexHinl 3 1970-x pokiB, koyiu [HTepHEeT cTaBaB Bce
OuIbLI MomyJsipHUM 1 Oynu BuHaAeH1 anroputMu Jlemmnens-3uBa,
ajie y HbOro Habarato JIOBIIA 1CTOPIS 3a MEKaMU OOYUCIIOBAIBHOT
TEXHIKH.

A30Oyka Mop3se, BuHaiiziena B 1838 porii, € HallOLIbII paHHIM
NPUKIAIOM CTUCHEHHS JaHUX B TOMY CEHCl, IO HaWOLIbII
NOIIMPEHUM OyKBax AaHIJIIMCBKOIO MOBOIO, TaKUM SIK «&» 1 «b»,
NpU3HAYAIOThCs  KopoTmn  a30yku Mopze. Iliznime, komau
MeHH(ppenM-KOMI'IOTepU ToYainu MnomuproBatucs B 1949 por,
Knon Illennon i Pobepr ®ano BunHailnumm komyBaHHs l[llenHona-
®aHo . IX aaropuTM NpUBIACHIOE KOAM IO CHUMBOJIB B JaHOMY
Onoli JaHMX Ha OCHOBI KMOBIPHOCTI CHMBOJY BiJOYyBa€ThCS.
IMOBipHICTE 3 CHUMBOJIy BiIOyBa€eTbcsi OOEPHEHO MPOMOpIiHHA
JIOBXHHI KOy, B pe3yJbTaTl 4YOro OUIbII KOPOTKHH crHociO
MpEe/ICTaBICHHS TaHUX.

JlBa poxu mo Tomy, [JleBinm XaddmaH BHUBUAB TEOPIIO
iHpopMmanii B MaccauyceTChbKOMY TEXHOJIOTTUHOMY 1HCTHUTYTI 1
BiABiAyBaB 3aHATTS 3 PobGeprom ®ano . dano pgaB kiacy
MOJKJIMBICTh HAIUCATH KypCOBY pOOOTYy ab0O CKJIacTH BUITYCKHUU
icniutr. Xaddman BHOpaB KypcoBy poOOTy, sika IMOBHUHHA Oyja
3HaWTU HaWOLIbII e(EKTUBHUM METOJ ABIMKOBOTO KOJYBaHHS.
[IpompaitoBaBIIM  KUJIbKa MICSI[IB 1 HIYOTO HE MpHUIyMaBIIH,
Xaddman 30upaBcs BIAKMHYTH BCHO CBOIO poOOTY 1 IOYaTH
rOTYBaTHCSl /10 OCTAHHBOI'O ICIUTY 3aMmicTh cTarTi. Came B LeH
MOMEHT y HbOT'O OYJIO MPO3PIHHA, IIO 3'ACOBYE Ty>KE CXOXY, ajie
Outbl epekTUBHY TexHiKy komayBaHHs lllennona - ®ano. Kmrouosa
BIIMIHHICTE MDK KomayBaHHsM IlleHHoHa - @aHO 1 KOAyBaHHSIM
Xaddmana mondrae B ToMy, 110 B MEPIIOMY JEPEBO MMOBIPHOCTI
OyIy€eThCsl 3HU3Y Bropy, CTBOPIOIOYM HEONTHUMAIIbHUN pe3ysbTar, a
B JIPyrOMY BOHO 6yz[yeTLc;1 3BEpXY BHU3.

Panni peanizauii xomyBanHs [llennona- ®ano i1 Xaddmana
Oyau 3poOjeHl 3 BUKOPUCTAHHSAM amapaTHUX 1 JKOPCTKO
3akofoBaHuX KoaiB. Tuibku B 1970-x pokax 1 mosiBi IHTepHETY 1
OHJIalTH-CXOBHUIL OyJIO peasli30BaHO MIPOTrPAMHE CTUCHEHHS, 3aBISKU
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akoMy koau XaddmaHa TreHepyBaducs JUHAMIYHO Ha OCHOBI
BximHUX paHux. I[lizHime, B 1977 pomi, ABpaam Jlemmens i
Jlxeliko6 3iB omyOJiKyBaiau CBii peBOIOLINHUN anroputMm LZ77,
MEPIINA aITOPUTM, KU BHKOPUCTOBYE CJIOBHUK I CTUCHEHHS
nanux. 3okpema, LZ77 BUKOPHUCTOBYBaB [HWHAaMIYHHI CIIOBHUK,
KWW 4aCTO HA3MBaIOTh KOB3HUM BiKHOM. Y 1978 porii Toi ke ayer
omy0JiKyBaB CBif anroputM LZ78, skuil TakoX BHKOPUCTOBYE
CJIOBHUK; Ha BIAMIHY Bif LZ77, el airopuT™m aHaji3ye BXiJHI J1aHi
1 TeHepy€ CTATUYHUMN CJIOBHUK, a HE TEHEpPY€E HWOro JUHAMIYHO.

O6unsa anroput™Mu LZ77 1 LZ78 mBUAKO pociau B
MOMYJISIPHOCT1, TMOPO/DKYHOUM Oararo BaplaHTIB, MOKa3aHUX Ha
aiarpaMi IpaBopyd. BiABIIICTh KX aIrOPUTMIB MPUIIMHUIN CBOE
ICHYBaHHS 3 MOMEHTY IX BHHAaxXoOJy, 1 CBOTOJHI iX IIUPOKO
BUKOPHUCTOBYIOTh JHile Kijgbka, Bkiatouatoun DEFLATE, LZMA 1
LZX. BinpuicTe 4acTo BUKOPUCTOBYBAHUX AJITOPUTMIB 3aCHOBaHI
Ha anroputmi LZ77. 1le moB's3aHo HE 3 TEXHIYHUM TEPEBAroo, a 3
TAM, 10 anroput™Mu LZ78 cramm OOTSKEHUMHU MATCHTAMH ITICIS
TOTO, SIK Sperry 3amaTeHTyBaB MoxigHuil anroput™ LZW B 1984
poIIi 1 TI0YaB MPE'SIBIATH MO30BH TMOCTaYaIbHUKAM MPOTPAMHOTO
3a0e3neyeHHs, aJMIHICTpaTOpaM CepBepiB 1 HaBITh KIHIEBUM
KOpHCTyBauaMm 3a BUKopuctanHs ¢opmaty GIF 6e3 mineHsii.

VY to#i yac yruiita ctucHeHHss UNIX BUKOpUCTOBYBajia JIyxe
HeBeJIMKY Moaudikamiro anroputMmy LZW mig nvazsoro LZC 1 Oyna
Mi3HIIIE TPUIMHEHO 4Yepe3 MnpoOseMu 3 mareHTamu. [Hmm
po3poOHukn UNIX Takox moyaiu BIAXWIISATUCS BiJ] BUKOPUCTAHHS
anroput™My LZW Ha kopucTh a00 3 BIIKPUTUM BUXITHUM KojoMm. Lle
Opu3BeiIO 0 Toro, mo mianpueMHuipki kona UNIX mnpuitHsio
dbopmatun gzip Ha ocHoBi DEFLATE 1 bzip2 Ha ocCHOBI
nepeTBopeHHs beppoy3a- Yuiepa . Y J0BrocTpoKOBi# MepCreKTHBI
e crano nepesaroto s cniabHOTH UNIX, ockinbku ¢popmaTtu gzip
1 bzip2 maibke 3aBXKIU JOCITAIOTh 3HAYHO BHUIUX KOEQIIIE€HTIB
cTucHEeHHs, HDK ¢opmatr LZW. IlarentHi nmpoOnemu, moB'sizaHi 3
LZW, 3 Tux mip NpUNUHWINCA, OCKUIBKA TEPMIH il MaTeHTy Ha
anroput™ LZW 3akinuuBcs B 2003 pomi. He3Bakarouum Ha 11€,
anroput™ LZW B 3Ha4HI Mipi 3aMiHEHO 1 BUKOPHUCTOBYETHCS
Tuibki B ctucHeHHI GIF. 3 Tux mip Oyaud TakoX HOesKi MOXiTHI
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LZW, ane BOHM TaKOXX HE OTpUMAaJM IIMPOKOTO 3aCTOCYBaHHS, i
anroputMu LZ77 3anuimaroTbest JOMIHYIOUUMHU.

le omna ropuguuyna OutBa BHOyXxHyna B 1993 poui mo
BiIHOMICHHIO 70 anroputMy LZS. LZS OyB po3pobnenwmii Stac
Electronics a5 BUKOpPHCTaHHSA B MPOrpaMHOMY 3a0e3meueHH] s
CTUCHEHHS JHCKiB, Takomy sik Stacker. Microsoft BukopucroByBaia
anmroput™m LZS mpu po3pobii mporpamMHOro 3abe3nmedeHHs st
CTUCHEHHS JHUCKIB, sike Oyino BunmymedHo 3 MS-DOS 6.0 i
NpU3HAYAIOCA JUIsl TOABOEHHS €MHOCTI OPCTKOTO amcka. Komm
Stac Electronics BusiBuia, 110 1i 1HTEJEKTyajbHa BJIACHICTH
BUKOPHUCTOBYETHCS, BOHA Tojana 1mo3oB npotu Microsoft . ITizHime
Microsoft Oyyia BU3HaHa BUHHOIO B MOPYIICHHI MATEHTY 1 HaKa3aja
Buruiatut  Stac  Electronics 30uTok B po3mipi 120 MuIbOHIB
ngonapiB  MiHyc 13,6 wMinbiioHa [0yapiB, MPHUCY/DKEHHX 32
3yCTpiYHUM MO30BOM, BCTAHOBHBIIIH, IO MOpyIieHHs Microsoft He
Oyno naBmucHuM. Xoua y Stac Electronics v. Microsoft Oyna
BEJMKa JyMKa, IIe HE 3aBaJuiio po3podui aimroputmi Jlemmens-
3uBa, fK i€ 3p00uB MaTeHTHy cynepeuky LZW. €nunnii Hacaimok,
MaOyTh, moyisirae B ToMmy, o LZS Hi po3ramykeHuil Hi B sIKI HOBI
QJIITOPUTMH.

Koprnopariii Ta i1HIm Benwki oOpraizaiii BUKOPHCTOBYBAJIU
CTUCHEHHSl JAaHUX 3 THX Mip, sIK Oyiau omyOJiIKOBaHI aJIrOPUTMHU
Jlemniens-3uBa, OCKUIBKM BOHM MAarOTh IOCTIMHO 3poCTaroui
notpeObu B 30epiraHHi, a CTUCHEHHS JIaHMX JO3BOJSIE 1M
3aJOBOJILHATH I1i moTpebu. OAHAK CTHCHEHHSA NaHUX He HaOyso
IIMPOKOTO TIOIMIMPEHHS, TIOKK [HTepHET HE MoYaB PO3BUBATHUCS B
ki 1980-x pokiB, KONMM BHUHUKJIA HEOOXIAHICTH B CTHUCHEHHI
nanux. [IponmyckHa 3m1aTHicTh Oysa a00 0OMEKEHO10, T0pOrHii, abo 1
T€ 1 1HIIE, 1 CTUCHEHHS JaHUX JOTMOMOTJIO YCYHYTH Ll BY3bKl MICIIS.
CTHUCHEHHS CTajio OCOOJIMBO BAXJIMBUM, KOJIU Oyna po3pobieHa
BcecBiTHS maByTHHA, KOJM JIIOAW CTald JIJUTHCS BEIHKOIO
KUIBKICTIO 300pa)keHb Ta 1HIIUX (OpMATIB, SIKI 3HAYHO O1JIbIIe, HIXK
tekcT. [1[00 3a70BOABHUTH MOMHT, OYJI0 PO3pOOIEHO KiJIbKa HOBHX
dbopmartiB ¢aiiiB, BKIOYarOYu cTUCHEeHHS, BKitodatoun ZIP, GIF i
PNG.
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Tom XeHAEpCOH BHUMYCTUB MEPIIMK KOMEPIIIHHO YCIIIITHUI
dopmar apxiBy mig HazBoto ARC B 1985 pori uepe3 cBorw
komnanito System Enhancement Associates . ARC 6yB oco6imBo
nomyJsipHuid B croiBroBapuctBi BBS, Tak sk BiH OyB ojHIi€I0 3
MEepIINX MPOrpaMm, 3aTHUX SIK MOB'SI3yBaTH, TaK 1 CTUCKATH (haiiiy,
a TakoXX OyB 3poOJjeHMi 3 BIAKPUTHUM BUXIIHUM Kojom. dopmar
ARC BukopuctoBye moaudikamnito anroputmy LZW st ctucHeHHs
nanux. Jlroguna Ha iM's ®@in Karp nomituna nomysnsapHicte ARC 1
BUpPIIIWIA MOJINIIMTA i, HANWCABIIM MPOLEAYPH CTUCHEHHS 1
po3nakyBaHHs Ha acemoOiiepl. BiH BHIYCTHB CBOIO HpOrpamy
PKARC six yMOBHO-0€3KOIIITOBHE TTporpaMHe 3a0e3nedeHHs B 1987
poiii, a moTiM XEHJIEPCOH TO0JIaB Ha HbOTO B CyJ 3a MOPYIIECHHSA
aBTOPCHbKUX MpaB. BiH OyB BU3HAHUI BUHHUM 1 3MYIICHUH MJIATUTH
posnaTi 1 1HON mTpagu B paMKax Yroad TMpo MEepexpecHe
mineH3yBaHHs. Bin OyB Bu3Hanuil BuHHuM, Tomy 1o PKARC 6yB
aBHOIO Komiero ARC; B gedxkuxX BHIAIKaxXx HaBITH IOMHJIKHA B
KOMEHTapAX OyJu 11eHTHYHI.

®in Kar 6inpime He mir mpogaBatu PKARC micas 1988 poky
Yyepe3 yroau mpo mepexpecHe JileH3yBaHHsa, ToMy B 1989 pori Bin
cteopuB 3MmiHeHy Bepcito PKARC, saxa Ttemep Ha3uBaeThCs
dbopmarom ZIP. B pesynbraTi BuKOpuctanHs LZW BiH OyB
BU3HAHUM OOTsDKEHUM maTeHToM, 1 mi3Hime Kaiy Bupimms
nepekirounTucs Ha HoBuk anroput™ IMPLODE. ®opmar 6yB
3HOBY oHOBjeHUH B 1993 por, konu Kan Bunyctus PKZIP 2.0, B
skomy peanmizoBanuii anroputM DEFLATE, a takox iHm1 QyHKITi,
Taki sk monut TomiB. Ll Bepcis dopmary ZIP 3ycTpiyaeThes
MOBCIOJIHO CHOTOJHI, TaK SIK Maibke BCl (paili zip BIAMOBITAIOTH
dopmary PKZIP 2.0, He3Bakaroum Ha CBili BEIMKUN BiK.

GIF, a6o Graphics Interchange Format , 6yB po3poOienwmii
CompuServe B 1987 porri, mo06 T03BOJUTH CIUIEHE BUKOPUCTAHHS
pacTpoBHX 300pakeHb 0€3 BTpaTh JaHuX (xo4a (hopmMaT 0OMeKeHUH
256 xoIpOpaMu Ha Kajp), IpU IOMY ICTOTHO 3MEHIIYIOUU PO3MIp
¢aiiny, mo0 I03BOMUTH Mepefadyy MO MOJEMIB KOMYTOBAHOTO
noctyny. Onnak, sk 1 ¢opmar ZIP, GIF Takoxx 3acHOBaHMi Ha
anroput™i LZW. He3Baxaroun Ha Te, 110 aTeHT OyB OOTSDKEHUH,
Unisys He 3Mir 3a0e3neuyuTH JOTPUMaHHSA CBOIX TIATEHTIB B
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JOCTaTHIA Mipi, MO0 3YNMUHUTH TomupeHHs dopmary. HapiTh
3apa3, uepe3 20 pokiB, GIF mnpomoBxye BHKOPHUCTOBYBATHUCH,
0CO0JIMBO 3aBISKU HOTO 3AATHOCTI 10 aHIMAallii.

Xoua GIF He Moxna Oyno 3ymunutu, CompuServe mrykas
dbopmar, He 0OTsKEeHMI mateHTamu, 1 B 1994 poui mpenctaBuB
dopmat Portable Network Graphics (PNG). Ax 1 ZIP, cranmapt
PNG BukopucroBye amroput™ DEFLATE 108 BHKOHaHHS
ctucHeHHs. Xoua DEFLATE OyB 3amarentoBanuii Karem, mateHt
TaKk 1 He OyB BBEJEHUU B [it0, 1, TakuM uyuHOM, PNG Ta iHmI
dbopmatu Ha ocHOBI DEFLATE yHuKaOTh MocSraHb Ha MAaTCHTH.
Xoua L 3merina B mepin JHI CTUCHEHHS, 3aBASKH CYTSDKHHUIIbKI
npupoji Unisys B HOro OUIBII-MEHII BIAMUPAIX Ha KOPUCTh OLIBII
mBuakul 1 epextuBHoro anroputM DEFLATE. DEFLATE B nanuit
yac € HaWOUIbII BHUKOPUCTOBYBAaHHUM alTOPUTMOM CTHUCHEHHS
JaHUX, OCKIJIbKY BiH TPOXH CXOXHUI Ha IIBEHLIAPCHKUI apMINChKUN
HI)K CTUCHEHHS.

Kpim Buxopuctanus B ¢opmarax PNG 1 ZIP, DEFLATE
TaKOX Ty>K€ 9acTO BHUKOPUCTOBYETHCS B OOUYMCITIOBAIBHINA TEXHIIIL.
Hanpuxnan, gpopmar ¢aiiny gzip (. Gz ) BukopucroBye DEFLATE,
OCKUIBbKH MO CyTi 1ie Bepcist ZIP 3 BikpuTUM BUX1IHUM KOAOM. [HII
3actocyBanHs DEFLATE Bxmowatorr HTTP, SSL 1 inmn
TEXHOJIOT1i, po3polJieHi il €pEeKTUBHOTO CTUCHEHHS JaHUX IO
MEpexl.

Ha >xanpb, @11 Kai He mpoXUB AOCHUTH JOBTO, 100 MOOAYUTH,
sk oro anroputM DEFLATE 3axortoe komn'torepauii cBiT. Bin
CTpaXkJaB Bl aJKOToJIi3My IPOTATOM JACKUIBKOX POKIB, 1 HOTo
KUTTS OYAJI0 po3BatoBaTucs B KiHII 1990-x, Oynyun Kinbka pasiB
3aapelITOBaHUM 3a BOJIHHS B HETBEpE3OMYy BHUIVIAAI 1 1HII
nopyuieHHs. Kar OyB 3HalfieHHii MEPTBUM y TOTEIbHOMY HOMEpi
14 xBitHs 2000 poky, y Bimi 37 pokiB. byino BcTaHOBIEHO, 110
OPUYMHOIO cMepTi Oylia rocrpa HmaHKpeaTUyHE KpOBOTEYa 4epe3
HOro anmkoroii3My, BHUKJIHMKaHE O€3II44i0 MOPOXKHIX IUIAIIOK 3
JIKEpPOM, BUSIBIICHUX O1IsI HOTO TiJa.
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3.1.2. IToTouyHe apxiBHe MporpaMHe 3a0e3ne4YeHHsI

@®opmar ZIP 1 iHmi ¢opmaru, 3acuoBani Ha DEFLATE,
BUKOPHUCTOBYBajJHCs A0 cepeauHu 1990-x pokiB, KOIM MOYaIU
3'SIBIASTUCSA HOBI Ta BAockoHaseHi dopmatu. Y 1993 pori €Bren
Pomans BumycTHB cBiil apxiBatop, Bimomuil sk WIinRAR | skuit
BUKOpHUCTOBYe BiacHuii ¢opmaT RAR. B ocranniii Bepcii RAR
BUKOPHUCTOBYEThCS KOMOIiHallis anroputMmie PPM 1 LZSS, ane npo
OlnbII  paHHIX peamizaiisx Bigomo Hebarato. RAR craB
cTaHgapTHUM (opMaroM st oOMiHY aiimamu yepe3 I[HTepHer,
0COOJIMBO TMpHU TMOIIUPEHHI TipaTChbkuX HOCIiB. Peamizamis 3
BIIKDUTUM BHXIJIHUM KOJIOM TepeTBOpeHHsI beppoysza- Ywuuepa ,
Ha3BaHa bzip2, Oyna npeacrapieHa B 1996 poiil 1 MBUIKO BUpOCa
B nonyisipaocti Ha uardgopmi UNIX B mopiBHSHHI 3 QopmaToM
gzip Ha ocHoBi DEFLATE. Ille onna mporpama CTHCHEHHS 3
BIIKDUTHM BUXITHUM KojJOM Oyna BumymnieHa B 1999 pormi B
dopmati 7-Zip abo .7z. 7-Zip Moxe cTaTu TmepmuM (GopMarom,
KU KuHe BUKIMK noMmiHyBaHHIO ZIP 1 RAR uepes ioro 3a3Buuait
BHCOKOTO CTYII€HSI CTUCHEHHS, @ TAK0X MOJYJBHOCTHU 1 BIIKPUTOCTI
dopmary. Lleit dhopmar HE OOMEXKYETHCS BUKOPUCTAHHSIM OHOTO
QIrOPUTMY CTHUCHEHHS, aJleé 3aMICTh LOTO MOXE BUOUpATH MK
anroputMamu bzip2, LZMA, LZMA2 1 PPMd . Hapemri, Ha
nepeHbOMY  Kpai  apXiBHOTO  MPOrpaMHOrO  3a0e3MeYeHHs
3HaxonAThcsl ¢opmatu PAQ *. Ilepmmuii dopmar PAQ Oy
Bunymennii Mertom Maxoynu B 2002 pomi mijg Hazow PAQI.
PAQ icrotHO mokpaiye anroput™ PPM, BUKOpUCTOBYIOUU METO/I,
BIJIOMHI SIK 3MIIIyBaHHSI KOHTEKCTY, SIKUI 00'eHy€e B a00 Oliblie
CTATUCTUYHUX MOJENCH [is TeHepalili Kpamoro mporHO3y
HACTYITHOTO CUMBOJY, Hi’k Oy/Ib-fKa 3 LIUX MOJIEJIEH CaMOCTIHHO.

3.1.3. Maii0yTHI nepcneKTUBHI pO3po0KH
MaiibyTHe HIKOJIM HE BHU3HAYEHO, aJle BUXOMSYM 3 MOTOYHHX
TEHJCHIIIM, MOXKHA 3pOOUTH JESKI MPOTHO3M IIOAO TOTO, IO MOXKE
cTaTucs B  MailOyTHROMY CTHCHEHHS JaHUX. AJTOpUTMH
3MIlITyBaHHsS KOHTEKCTy, Taki sk PAQ 1 Horo BapiaHTH, MOYaau
3amydaTH TOMYJSPHICTh, 1 BOHM MAalOTh TEHJCHINIO OCSITaTH
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HaWBUIIMX KOSDIIIEHTIB CTUCHEHHSI, aJie 3a3BUYail BOHU MOBUIBHI. 3
€KCIIOHEHTHUM 30UTBIICHHSIM amapaTHOI MIBUIKOCTI BIAMOBIIHO 10
3akoHy Mypa, ajJropuTMH 3MIIIyBaHHS KOHTEKCTY, WMOBIPHO,
OyIyTh TPOIBITATH, TaK SK MTpapu 3a MIBUIKICTH JOJTAIOTHCS 3a
JOTIOMOTOI0 IIBUAIIOTO OOJIafHaHHS dYepe3 iX BHUCOKUU CTYIiHb
CTUCHEHHA. Aunroput™m, saxkuii PAQ mparHyB mominmurw,
Ha3uBaeTbcsi [IporHO3yBaHHS NUIAXOM YAaCTKOBOTO 31CTaBJICHHS
(PPM), Takox MOXyTh 3'IBUTHCS HOBI BaplaHTh. Hapemri,
JaHIoropoi anroputM Jlemnens-3uBa Mapkosa (LZMA) He3MIHHO
JEMOHCTPYE YYJOBUH KOMIPOMIC MIK IIBUAKICTIO 1 BHCOKUM
CTYNIEHEM CTUCHEHHS 1, UMOBIPHO, MOPOJAUTH Oljbllle BapiaHTIB B
MaiiOyTHboMy. LZMA MoOXXe HaBiTh CTaTH «IIEPEMOXKIIEM,
OCKUIbKM BIH OTPUMAaB MOJAJBIIUNA PO3BUTOK, OCKUIBKU BXE OYB
OpUMHATUN y 6araTh0X KOHKYPYIOUHX (popMaTax CTUCHEHHS, TaK SIK
BiH OyB mpejactaBieHuil y ¢opmari 7-Zip. [HIIMM NOTEHUIHHUM
PO3BUTKOM € BHUKOPUCTAaHHS CTHCHEHHA 3a  JIOLIOMOTI'OIO
nepepaxyBanHs nonactpok (CSE), skxe mnpenctaBise co0o0ro
NEPCIEKTUBHY TEXHOJOTII0 CTUCHEHHS, B AKid mie He Oyio
peanizoBaHo OaraTo MporpaMHUX peamizamiid. Y CBOIH HaiBHIN
dbopmi BiH mpairoe a”anorivao bzip2 1 PPM, 1 mgocmimHukm
MPaIIOIOTh HAJl MIABUIIICHHSAM HOro €()eKTUBHOCTI.

3.1.4. 3araabHi NOHATTS Teopii iHpopmamii.
IHoHsATTHA eHTpOMIii

[IleHHOH 3amMO3WUYMB BU3HAYECHHS eHmponii 3 CTATUCTUYHOL
(bi3uKH, 7€ EHTPOMis MPEeACTaBIsie COO0 BUMAAKOBICTh YU O€3Ja
cucteMu. 30Kpema, TMepeadadaeTbes, IO CUCTEMa Mae Halip
MOXKJIUBUX CTaHIB, B SKMX BOHa MOXe IepeOyBaTu, 1 B JaHUU
MOMEHT 4Yacy ICHY€ pO3MOALT HMOBIPHOCTEH MO IIUM CTaHaM.
EnTpomnis Bu3HavyaeThes, 5K :

seS

3.1)

ne S sBise cobor 0e3miy MOXKJIMBUX CTaHiB, 1 p(s) €
iiMOBIpHICTh cTaHy SES . lle BM3HaueHHs BKa3zye Ha T€, MO0 YUM
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OibIIIe MApHUX WMOBIPHOCTEH, TUM BHIIE eHTpoIris (0e31am) 1 Yum
OlsplIe 3MIIIEHI MMOBIPHOCTI, TUM HUXXY€ €HTPOIIS - HAMPHUKIA/,
SKIIO MU TOYHO 3HAEMO, B SIKOMY CTaHI 3HaXOAHUTHCS CHCTEMa, TO
H(S)=0. MoxHna 3ragaTu, MO APYTHA 3aKOH TEPMOJIWHAMIKH B
OCHOBHOMY T'OBOPUTBH MPO T€, 110 EHTPOIMIis 3aMKHYTOI CHCTEMH
MO>K€ TUTBKH 3pOCTaTH.

VY xontekcti Teopii iHdopmalii IlleHHOH NpPOCTO 3aMIHKMB
TEPMIH «CTaH» Ha «IMOBIAOMJICHHS», TOMYy S siBJsie co00r0 Habip
MOKJIMBHUX TOBIIOMJICHB, a p(S) € HMOBIPHICTh TTOBIJJOMJICHHS SES.
[IleHHOH TaKOX BU3HAYMB TIOHATTA  61ACHOI  IHGhopmayil
[TIOBIIOMJICHHS K

p(s), (3.2)

s BnacHa iHdopmarlis sBiIsie CcOOOK KUIBKICTh OITIB
iH(opMmarlii, 10 MICTUTBCS B Hill, 1, Tpy00 KaxXy4dH, KUIbKICTh OITiB,
AKi  TOTPiOHO  BUKOPHCTOBYBAaTH Ui  KOAYBaHHS  IbOTO
noBiioMJieHHs. Bu3HadueHHs BiacHoi iHGopmMalii BKasye, 0
MOBIJIOMJIEHHST 3 OUIbII BHCOKOK HMOBIPHICTIO OyAyThb MICTHUTH
MeHiIie iHbopmarlli (Hanpukiad, TOBIIOMIIEHHS PO Te, 10 3aBTpa B
Oneci Oyae coHsYHO, MEHII 1HGOPMATUBHO, HIXK TTOBIIOMJICHHS PO
Te, mo y Kuesi mize cHir).

EnTtpomiss - 1e mpocto cepeaHbO3BaK€HA KWMOBIPHICTH
iHpopMmarii mpo cede A KOXKHOTO mMoBimomieHHS. OTxe, 1e
cepeqHe 4yucio OiTiB iHGopMaIllli, 0 MICTUTHCS B MOBIIOMIICHHI,
o0OpaHOMy BHIMAJKOBUM YHHOM 3 PO3MOALTY MMOBipHOCTEH. Benuki
SHTpPOMIl TMPEACTaBISAIOTh BEIMKY cepenHto i1Hdopmalio, 1,
MOKJIMBO, HEJIOT1YHO, HI’K OUIbIII BUITAJAKOBUM HAOIp MOBIIOMIICHB
(unm OlbIE HABITH WMOBIPHOCTI), TUM Oulbie iHGOpMali BOHU
MICTSITh B CEpEAHBOMY.

PosrnsHemMo  KiJibKa TNPUKIQAIB  CGHTPOMNIA  JJI1  PI3HUX
PO3IOI1IIB UMOBIPHOCTEH 1O M'SITH MTOB1IOMJICHHSIMU.
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p(S) = {0.25,0.25,0.25,0.125,0.125}

H = 3x0.25xlog,4+2 x0.125 x log, 8
= 154075
= 2.25

p(s) = {0.5,0.125,0.125,0.125,0.125}

H = 05xlog,2+4x0.125 x log, 8
= 05+15
= 2

p(s) = {0.75,0.0625,0.0625,0.0625,0.0625}

4
H =0.75 x log2(§) +4 % 0.0625 x log, 16

0.3+1
= 1.3

UYuM HEepiBHOMIPHIN PO3MOALT, TUM HUXKYE SHTPOITIS.

Yowmy norapudm 3BOPOTHOTO Bij KMOBIPHOCTI IpaBUJIbHA Mipa
JUIs caMOCTIHHOI 1H(opMallii npo HasBHICTH ToBimomieHHs? [lo-
nepiie, s Habopy 3 n=2! MOBIIOMJICHb 3 PIBHOK WMOBIPHICTIO
HMOBIPHICTb KOKHOTO CTaHOBUTH 1/n. MU Tako 3HaEMO, 10 SIKIIO
BCE BOHM MAalOTh OJIHAKOBY JIOBXKHHY, TO JJIsi KOJYBAaHHS KOXHOTO
noBioMJIeHHd 1oTpiOdHO logzn 6iTiB. Hy, 11e came iHpopMmarliist npo
cebe, ak six {(50) = 108 5 = logyn,

[nma BnactuBicTh iHGOpPMAITi, SKy HaM XOTIJI0CS O pO3YyMITH,
nojiirae B TOMY, MI0 1HQOpMalis, sKa HAJAETbCS JBOMA
HEe3aJIC)KHUMU TTOB1IOMJICHHSIMU, TIOBUHHA OYTH CyMOr0 iH(opmMmaiiii,
HaJaHOi KOKHMM 3 HHUX. 30KpeMma, SKIIo MoBijomyieHHI A 1 B
HE3aJe)KH1, UMOBIPHICTh BIANPABKH OJHOTO 3a IHIIUM JOPIBHIOE
p(A)p(B), a iHpopmairis, Mo MICTUTHCSA B HUX, TOPIBHIOE

1 1 1 ) .
Ap(B) ~ EpA) Ty ~ W TIE)

i(AB) =g

Jlorapudm - ne cama «mpocrta» GyHKIIsS, 10 BIAMOBIAAE ik
BJIACTUBOCTI.
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3.1.5. YMoBHa eHTponis i 1anuoru Mapkosa

Yacto WMOBIpHOCTI TOAIN (TIOBIAOMIIEHB) 3alieKaTh Bij
KOHTEKCTY, B SIKOMY BOHU BiIOYBalOThCS, 1 3 JOMIOMOT'OI0 KOHTEKCTY
4acTO MO>KHA MOJIIIIIMTH Halll HIMOBIPHOCTI 1 3MEHIIIUTH EHTPOIIIO.
KonTtekctom MOXyTh OyTH TOIEpelHI CHMBOJM B TEKCTI abo
CyciJiH1 TiKcenl B 300pakeHHI.

Ymoena iimosipnicmes TOTO WM IHIIOTO TOMAII € HA OCHOBI
KOHTEKCTY C 3alMCY€eThCs B BUMIIAAL p(e|c). 3arasbHa WMOBIPHICTB
momii e CIHIBBITHOCUTHCS 3 CHIBBITHOCUTECS 3

p(e) = 3 cec P(c)ple|c) ne C CyKymHICTh i3 BCiX MOMJIMBHX
KOHTEKCTiB. Ha OCHOBI yMOBHUX WMOBIPHOCTEH MH MOXKEMO
BHU3HAYMTH YMOBHOI CAMOOI[HKH SIK i(ele) = logy pepg nomii e B
KOHTEKCTI ¢ . lle He MOBMHHO OyTH TakuM Xe, SK Oe3yMOBHa
camoindopwmariisi. Hampuknan, moBigomiieHHsT Tipo Te, mo B Jloc-
Anmkeneci mige momr 6e3 Oyab-sikoi iHIIOL iH(pOpMaIlii, TOBOPUTH
HaMm OubIle, HIXK MOBIJOMIIEHHS MPO T€, IO MiJe JOII B KOHTEKCTI
TOT0, IO B JAHUH Yac CIYEHb.

Sk 1 B O€e3yMOBHOMY BHUNAQJKy, MH MOXEMO BH3HAUYUTH
yCepEeNHEeHy YyMOBHY camoiHdopMmariito, 1 MH Ha3UBAEMO II€
YMOBHOIO E€HTPOMIEI0 JDKepela IMOBIIOMICHb. MU  TMOBHHHI
OTpUMATH 1€ CEpPEeJHE 3HAYCHHS IUIIXOM YCEpPEIHEHHS SIK TI10
KOHTEKCTaMH, TakK 1 TO TOBiAOMJICHHSIMH. JlJI1 MHOXUHHU
TIOBIIOMJICHB S 1 MHOKUHU KOHTEKCTIB C, yMO6HA eHmponis €

H(S|C) = p(c) > plsle) logy ——

ez p(s |C> (3.4)

Sximo po3noaiT MOBIpHOCTEH S HE 3aJICKUTH BiJl KOHTEKCTY
C, o H(S|C)=H(S), a B immomy Bunanky H(S|C)<H(S) . InmmmMu
CJIOBaMM, 3HAHHS KOHTEKCTY MOK€ TUTHKH 3MEHIITUTH €HTPOIIIIO.

[IleHHOH (haKTUYHO BU3HAYMB CHTPOIIIIO 3 TOUKH 30py JHKEpEI
iHbopmarii.  owcepero  ingopmayii  TeHEpye  HECKIHUCHHY
MOCITIIOBHICTh TOBiTOMICHb Xk, k€E{-00, .., ©} 3 (dikcoBaHoTO
Habopy  moBiOMJIEHb S.  SKIm0  WMOBIPHICT  KOXHOTO
MOBIJOMJICHHSI HE 3aJICKUTh BIJ TOMEPEAHIX MOBIIOMJICHB, TO
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CHUCTEMa HAa3WBAETBCA HE3ANeHCHUM [ OOHAKOBO PO3NOOLIEHUM
(independent and identically distributed - iid) mxepenom. EnTpormis
TAKOTO JDKEpeNa HAa3UBAETHCA 0e3yMO6HOI0  CHTPOMIE  abo
SHTPOMIEI0 nepuLo2o HOPSIOKY. ITo 3aMOBUYBaHHSM
BUKOPUCTOBYIOTh TEPMIH EHTPOMIS JUId TO3HAYEHHS EHTPOMil
NEPIIOTO MOPSAKY.

[ammm  mxepenoMm moBimoMieHs € MapkiBCKui - Tmporiec,
TOUHiIe, JaHytoe Maprosa 3 ouckpemnum yacom. I1ocmiTOBHICTb
CHiJl MapKIBCBKOI MOJIeN TOPSAKY K, SKIO JOCTYIHICTh KOKHOTO
noBiIoMJieHHS (200 mojis) 3aJeKUTh TIIBKM BII K TomepeaHix
HIOBIJIOMJICHB, B 30KpeMa P (Xn|Xn-1,-,Xn-k) = P(Xn|Xn-1,-Xn-k--.), A€ X -
e I- - MOBIJOMJICHHS, 3T€HEpPOBAHE JDHKEpEIOM. 3HA4YeHHs, SKi
MOXYTh OyTu mpuiiHATI { X ... .., X ...}, HA3UBAIOTHCA CTaHAMU
cucTeMH. EHTpOIIisS MapKiBCKOTO MpOIeCy BU3HAYAETHCS YMOBHOI
CHTPOITI€I0, sIKAa 3aCHOBaHA HA YMOBHUX UMOBIPHOCTI p ( X .| X .\ vy X
i)

Ha puc. 3.2 mokaszano mpukiaj mojeni MapkoBa 3 MepIiuM
nopsakoMm. Lls MapkiBcbka MOJenb sIBiIsiE MMOBIPHOCTI TOTO, IIO
JpKepeno renepye dopuuii (b) abo 6inmmii (w) mikcens. Koxna myra
peACTaBiIsi€ YMOBHY HMOBIPHICTh T'e€HEpallli MeBHOTO MIKCEJIs.

P(blw)

P(wlw) Sw Sb P(blb)
/

—_—

P(w[b)

Puc. 3.2. MapkiBcbka MOZIEJb IEPILIOTO MOPSIIKY 3 IBOMA CTaHAMHU

Hnsa npukiaagy, p(w|b) ymoBHa HMOBIPHICT T€HEPYBAHHS
01710r0 MiKCes, BpaxoBYyIOUH, 1110 TonepeaHii 0y yopauM. Koxen
BY30J1 TMPEJCTABIISIE OJIUH 3 CTaHIB, KWW Yy MapKIBChKIM Moeni
MEPIIOTO TOPSAKY 3TCHEPOBAHHMM TOMEPEIHIM IOBITOMICHHSM.
JlaBaliTe po3rIsIHEMO KOHKpeTHI #moBipHOCTI  p(b|w)=0.01,
p(w|w)=0.99, p(b|b)=0.7, p(w|b)=0.3. He Baxkko 3'scyBaTH, IIO
st p(b) = 1/31 Ta p(w) = 30/31. 1li iIMOBIpHOCTI 1afOTh YMOBHY
EHTPOMIIO:
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30/31(.01 log(1/.01) + .991og(1/.99)) + 1/31(.7log(1/.7) + 3log(1/.3)) = 107 (35)

Ile mae odikyBaHe KUIBKICTH OIT iH(OpMAIIii, III0 MICTUThCS B
KOXXHOMY ITIKCENi, CTBOPEHOMY JDKEpesloM. EHTpormis meprioro
TOPSJIKY JDKEpelia CKilaaae

30/31log(31/30) + 1/311og(1/30) = .206 (3.6)

110 Maike B J1Ba pa3u OuIbIIIE.

[IleHHOH TaKO)X BHU3HAYMB 3arajJibHE IIOHATTS CHTPOIIl
JoKepena JuIs TOBUIbHOTO JKepena. Hexait A" mo3Havae 6e3iiu BCix
PSAAKIB JAOBXKMHU n 3 andasity A, Toal Hopmoeana enmponis n-
nopsi0Ky BU3HAYAETHCS SIK

1 1
= EX;nMX) ) 3.7)

Ile HOpMAami30BaHO, OCKUIBKM MH IIIMMO CyMy Ha N - I
BU3HAYa€ EMHICTh 1H(OpMaIllii Ha CUMBOJI. Eumponis Odcepena TOAI
BU3HAYAETHCS SIK

H = lim H,
n—oo (3.8)

B 3aranpHOMy, HaA3BM4aMHO Ba)XKO BU3HAYUTH IIOYATKOBY
EHTPOMII0 JOBUIHLHOTO BHUXITHOTO MPOILECY, MPOCTO INISHYBLIM Ha
pesynbratu npouecy. Lle nos'sizaHo 3 TuM, 1O JUIsl OOYMCIIEHHSA
TOYHUX KMOBIPHOCTEN HAaBITH JUIsl BIJIHOCHO HPOCTOrO MPOLECY
MO’K€ 3HaJ00MTHCS MOUIYK HaJ3BUYAlHO JOBTUX MOCIIIOBHOCTEN.

3.1.6. MimosipHicHe KoayBaHHS
SIx 3ragyBanocs y TIEpeaMOBI O pPO3IiTy, KOJyBaHHS - 1€
pob0Ta Mo OTpUMaHHIO HMOBIPHOCTEH /U1 TOBIIOMJIEHD 1 TeHepallii
OITOBUX PSIAKIB HA OCHOBI ITUX MMOBIpHOCTEH. Te, sk reHepyrThCs
MOBIPHICTb, € YACTHHOO MOJIETI, 1[0 CTAHOBUTH aJITOPHUTM.
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Ha mpaxTuii Mu 3a3Bu4aii BAKOPUCTOBYEMO MMOBIPHOCTI IS
YaCTUH OLJIBIIOTO IOBIJTOMJICHHS, a HE JUIS IOBHOTO ITOBIJJOMJIEHHS,
Hanpuknad, MJIS KOXXHOTO CUMBOIY abo cimoBa B Tekcti. II[o6
BIJIMOBIIATA TEPMIHOJIOTII B TMOMEPEAHHOMY CEHCI, PO3TISTHEMO
KOXKEH 3 ITUX KOMIIOHEHTIB SIK OKpEeM€ IMOBIIOMJICHHS, 1 MH OyJ1eMO
BUKOPUCTOBYBATH TEPMIH NOCIIO0BHICMb NOBGIOOMIEHb sl OUIBII
BEJIMKOTO TOBIIOMJICHHS, IO CKJIAJAEThCS 3 IUX KOMIIOHEHTIB. B
3araJbHOMY, KOKHE MaJIeHbKE TOBIIOMJICHHS MOXE MaTH Pi3HUN
TUT 1 BUXOJUTH 3 CBOTO WMOBIpHOTO posnoainy. Hampuknan, npu
BIJINMPABIN 300paKEHHS MU MOKEMO BIJIIPABUTH IOBIIOMIICHHS 3
3a3HAYEHHSM KOJBOPY, 3a SKAM CHIAYIOTh TOBIIOMIICHHS 3
3a3HAYEHHSM YacCTOTHOI CKIAJO0BOi IBOTO KOJIhOpYy. HaBiTh
MIOBIIOMJICHHS, [0 BU3HAYAIOTh KOJIIP, MOXKYTh HATXOAUTH 3 PI3HUX
PO3MOIiTIB WMOBIPHOCTI, OCKUTBKM HMOBIPHICTh KOHKPETHUX KBITIB
MO’K€ 3aJI€KATH BiJl KOHTEKCTY.

Mu po3pi3HSIEMO aNTOpPUTMHU, SKI MPHUCBOIOIOTH YHIKAIbHHMA
KoJ (O1TOBY PSIIOK) JIsl KOKHOTO TTOBIIOMJICHHS, 1 aITOPUTMH, SKi
(GMIIIYIOTb» KOAM pa3oM OUIbII HIXK B OJHOMY IOBITOMJICHH]
NOCTIb. Y MepuIoMy Kiacl MU po3risiHeMo koau Xaddmana, ki €
TUNIOM TpepIKCHOrO KOoAy. Y OuIbIl Mi3HBOI KaTeropii Mu
posriasiHeMo apudmeTuyHl Koau. ApuUPMETHYHI KOAM MOXKYTh
3a0e3MeYnTH Kpalle CTHCHEHHSA, alié MOXYTh BHMAaratd, o0
KOAYBaTbHUK 3aTPUMaB BIANpaBKY TMOBIJOMIIEHb, TaK fK
MOBIJIOMJIEHHS TOBUHH1 OyTH 00'€/THaHI Miepe X BIANPABKOIO.

3.1.7. IIpedikcHe KOaQYBaAHHA

Kon C nnst MHOXXMHM TTOBIJIOMJIEHD S € B1JIOOpaKEHHS KOKHOTO
MOBIMOMJICHHST B OiToBuil psmok. Koken OiToBuil  psgok
HA3WBAETLCS KOOOBUM Cl0BOM, 1 MU OyAemMO TO3HA4YaTH KOJIH,
BUKOPUCTOBYIOUM  cuHTaKcuc  C={(sy,wi),(s2,w2),=* ,(SmWwm)}.
3a3BHuaii B KOMITHOTCPHHX HayKaX MH MaeMO CIIpaBy 3 KOJaMH
(dikcoBaHOW MOBXKMHM, TakuMHU sk koj ASCII, skuii BimoOpaxkae
KOXKEeH JPyKOBaHUW CHUMBOJ 1 JesdKl Kepyrdi CUMBOJM B 7 OIT.
OnnHak, IS CTUCHEHHS HaM XOTILJI0Ch OM, 11100 KOJIOBI CJIOBA MOIJIU
BIIPI3HATUCS 1O JOBXKHUHI B 3aJIeKHOCTI B HWMOBIPHOCTI
[MOBIIOMJIEHHA. Y TakuX KOIIB 3MIHHOI 0062iCUHU € TIOTEHIIIHA
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npobiieMa, sika TMOJsITae B TOMY, IO SKIIO MH TMOCHJIAEMO OJIHE
KOZIOBE CIJIOBO 32 IHIIMM, MOXE OyTH BaXKO ab0 HEMOXKIIHMBO
BU3HAYHUTH, /1€ 3aKIHUYETHCS OJIHE KOJOBE CJOBO 1 MOYMHAETHCS
HactynHe. Hampuknazn, 3 ormsgy Ha kxon {(a,1), (b,01), (¢101),
(d,011)}, 6iToBa mochigoBHICTE 1011 MoOXKe OyTH JAEKOAOBaHA SIK
aba, ca a6o ad. [1{o6 yHUKHYTH I11€1 HEOTHO3HAYHOCTI, MU MOTJIH
0 nojmaTu creuiaJbHUM CHMBOJ 3YMUHKA B KIHELb KOXXHOTO
KOJZIOBOTO CJIOBa, 00 BIAMPABUTHU CEPiI0 MEpPe]] KOKHUM CHMBOJIOM.
I{i pimeHHs, OAHAK, BUMAaraloTh BIANPABKH JOJATKOBUX IJaHHX.
binbim eexTUBHUM pILICHHIM € pO3poOKa KOIIB, B SIKUX 3aBXKIU
MOHa OJIHO3HAYHO pOo3mudpyBaT OITOBY MOCIHIIOBHICTE B il
KOJOBUX CJIOBax. Taki KOAM TPUHHATO HA3UBATH OOHO3HAYHO
0eK00YEMI KOJIH.

[IpedikcHuit kom - 1€ OCOOMUBHI BHUJ JIEKOAYEMOTO
YHIKQJIBHOTO KOAY, B SKOMY XOJE€H 3 OITOBHX pSJKIB HE €
npedikcoM inmoro, Hanpukian {(a,1),(b,01),(c,000),(d,001)}. Yci
npediKCHI KOAW OJHO3HAYHO JCKOIYIOThCS, OCKUIBKH IICJSI TOTO,
SK MU OTpUMAEeMO 30ir, OiibIne He OyAe KOay, SIKMM TakoX MOXKE
30iraTucs.

Bnpasa [Ipugymaiite npukiaa yHIKaJIbHO AEKOIyeMOro KO,
KU HE € MPedIKCHUM KOJIOM.

[IpedikcHi koau Ha caMOMy Ul MalTh TMepeBary mepen
IHITUMU OJIHO3HAYHO JIEKOJYEMUMHU KOJaMHU B TOMY, IO MOXHA
po3muGpoBYBaTH KOXKHE TOBIAOMIIEHHS 0€3 HEOOX1MHOCTI 6aunTh
MOYATOK HACTYMHOTO moBigomiieHHs. lle BaimBO mpu BiAmpaBIli
MOBIJIOMJIEHb PI3HUX THUIB (HAOPUKIAT, 3 PI3HUX PO3MOALTIB
nMoBipHOCTEH). B nmeskux momaTkax OJHE MOBIJOMIJICHHS MOXE
BKa3aTH THIl HACTYIHOTO TIOBIJIOMJICHHS, TaK IO MOXe OyTh
HEOOX1THO TMOBHICTIO JIEKOIyBaTH MOTOYHE MOBIIOMJICHHS JI0 TOTO,
IK MOke OyTu iHTepmpeToBaHe HactymHe. Koa mpedikcy MoxkHa
PO3TISAATH SIK IBINKOBE JEPEBO HACTYITHUM YUHOM:

«KosxHe moBiIOMIICHHSI SIBJIsIE COOOTO JIMCT B JIEPEBI

«Kom s KOXKHOTO TOBIAOMIICHHS 3aJa€ThCS  IUIIXOM
MIPOXOKEHHS UIAXY BiJl KOPEHS 70 JIUCTY 1 AojaaBanHs ()
KOKEH pa3, Ko OepeThes JiBa TiIKa, 1 1 KoXeH pas, Kou
OepeThCs mpaBa TiIKa.
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Bynemo HazuBaTH 11€ AepeBO npeghixcrum kooom . Take A1epeBo
TaKOXX MOXe OyTH KOPUCHO MpPH JEKOAYBaHHI MPEPIKCHUX KOJIB.
Konu 61t HagxoasTh, JEKOAEp MOXKE CIIAYBATH IO IUISXY BHU3 10
JepeBa, MOKA HE JOCSITHE JHUCTa, IMCIs YOro BiH BHUBOIUTH
MOBIAOMJICHHSI 1 MOBEPTAETHCS 0 KOPEHIO JJIi HACTYMHOro Oita
(a00, MOXJIHMBO, 10 KOPEHIO IHIIOTO JepeBa MAis 1HIIOI THUI
ITOB1IOMJICHHS ).

Y 3aragpHOMYy BUIAAKy TNpedIKCHI KOAW HE IOBUHHI
obmexxyBaTucs JBiMiKOBUMH aiipaBiTamu. Moke OyTu npedikcHuit
KOJ, B SIKOMY OITM MarOTh 3 MOMJIMBUX 3HAYCHHs, 1 B I[bOMY
BUIAJIKY BIJIMOBIIHE IEPEBO Oye MOTPIHHUM.

3 orysiy Ha po3Mo/alT KMOBIPHOCTEH JIsl HA0OPY MOB1IOMJICHb
1 BIAMOBIAHOTO Koay C 3MIHHOI JOBXKHUHU, MU BU3HAYAEMO CEPEOHI0

008HCUHY KOAY .
L(C) =) p(s)l(w)

(s,w)eC (3.9)
ne I(w) - moBkruHA KOJOBOTO CJIOBA W .

KaxyTs, mo npedikcuauit kon C € onmumanbHum npedikCHUM
KOJIOM, SIKIIO /(W) 3BOIUTHCS A0 MIHIMYyMY (SIKIIIO, HEMAE HISIKOTO
1HIIOTO MPeQIKCHOTO KOAY IS 3aaHOTO PO3MOJILTY HMOBIPHOCTEH,
KWW Ma€ OUTBII HU3BKY CEPEITHIO TOBXKUHY ).

3.1.8. CuniBcTaBJICHHSI 10 EHTPOMil
BusiBnseTbcs, 1O MOXXHA TOB'SA3aTH CEPEAHIO JIOBKHHY
npediKCHUX KOJIB 3 €HTPOMi€0 Habopy MmoBigomieHb. JlJIsi [bOTO
Oynemo BukopuctoByBaTu HepiBHsAHHS Kpadr-Makmimnana (Kraft-
McMillan).
Jlemma 3.1.1. HepiBnicts Kpadr-Makminnana. /s Oyas-
SIKOTO YHIKaJIbHO JIeKoryemMoro koay C,

Z 9-lw) < 1
(s,w)eC (310)
ne 1(w) - moBkuHa KOJOBOTO CJIOBa W .
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Takox 1151 0y1b-sIKOro HabOpy JTOBXKUH L Takoro, 1o

ZQ-’§1

leL (3.11)
icHye npedikcHuit ko1 C TOro %X po3mipy, 110

1(Wy)=li(i=1,...,|L|). (3.12)

BukopucToBy0UH 11€, MOJKHA JJOKA3aTH HACTYITHE.
Jlemma 3.1.2. [Ins Oyab-sikoro HaOOpy NOBIJOMIIEHb S 3

pO3MOAIIOM  HMOBIpHOCTEH {p1,p2,..., Pn} i acoIlifioBaHUM
OJHO3HAYHO JieKoaipyemoii kogoMm C,

H(S) <1,(C) (3.13)

Josedennsa. Y HACTYNHUX PIBHSHHIX JUIA TOBIJOMIICHHS
se s, (s) BIJIHOCHUTKCS JI0 IOBXKHMHI acolliioBaHoro koay B C.

H(S)—1,(C) = Zl) )logy — — Z[)
1
= Zp(s) <l()g2 205) —[(s))

IA
|~

o)

(3]
2
0 M
[\]
L
»
—

<0 (3.14)

3 Apyroro 10 OCTaHHBOTO PSIIKK 3aCHOBaHI Ha HEPIBHOCTI

I[)KGHceHa sKa CTBCp,ZI}Kye mo SKo (QyHKIiA f{X) € YBITHYTOIO,
) <

2iDif F(ipizi) B OCTAaHHBOMY pAOKY

BUKOPUCTOBYETHCS HCplBHlCTb Kpadr-Makminnana.
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L1 Teopema Kaxe, 110 EHTPOIIisl € HUKHBOIO MEXKEI0 CePeIHbOT
JOBXMHU Kony. Temep BH3HAUMMO BEPXHIO MEXY, 3aCHOBaHy Ha
SHTPOMIT A7l ONTUMATBHUX MPe(iKCHUX KOIIB.

Jlemma 3.1.3. Jlns Oyap-sikoi MHOKMHHU TOBIIOMJIEHB S 3
pO3MOAIIOM HMOBIPHOCTEH 1 MOB'SI3aHUM 3 ONTHUMAIBHUM KOJIOM

npedikca:

1(C) < H(S)+ 1

(3.15)

Jlogeoenns. KoxkHe TOBIIOMJICHHA SES 1 SIKE Ma€e JTOBXKUHY

l(s) = [log 1%*)-'

OTxe,

BIJIMTOBITHO HEPIBHOCTI

. OTpuMaemo:

E 2—(log p(—lﬂ

scS

o 1

seS

= Zp(s)

seS

= 1

IA

(3.16)

Kpadr-Makminnana icHye

npedikcHuil kox C’ 3 KOJAOBUMH CJIOBaMH JTOBXUHU [(s). B manuit

qgac:

la(C")

IA

(s,w)eC”
1
Z p(s)[log : s)-l
(s,w)eC !
1
Z p(s)(1 + log )
(s,w)eC”’ i s)
1
1+ p(s) log
(s.%’?(" p{s
1+ H(S)

(3.17)
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3a  BHU3HAUEHHSM  ONTUMAJIbHUX  MPe(pIKCHUX  KOJIB

< 1a(C)

la(( . Inma BracTUBICTH ONTUMAaIbHUX MPediIKCHUX
KOJIB TOJISITAa€ B TOMY, 1110 BEJIMKI MMOBIPHOCTI HIKOJM HE MOXYThb
MPUBECTH 70 O1IBIIT TOBTUX KOJIIB.

Teopema 3.1.1. fkuo C € onTuManbHUM TPEPIKCHUM KOJOM

I MMOBipHOCTEH {P1.p2, -, Pn} , 10 3 P17 Pi crninye, mo
l(c;) < /(('j)
Jlogeodenns. Ilpumyctumo, 1o l(ei) > Uey), Ternep po3riastHeMO

KOJI, OTPUMAaHHI MEPEMUKAHHAM Ci1 Cj. KO lo- cepeaHs TOBXHHA
HAIIOTO BUX1HOTO KOy, 1€ HOBUIA KOJT Oy/1e MaTH JOBXKHUHY

. = la+pi(lc) — Uey)) + pi(l(c) — Uc))
= o+ (pj — pi)U(ci) = U(c5)) (3.18)

3 ormany Ha Hamn npunymenss, (p; -pi )((ci )-I(cj)) €
HETaTUBHHUM, 0 CYNEPEYUTh MPUITYIIECHHIO, 10 [s € ONTHMAIEHAM
npediKCHUM KOJOM.

3.1.9. Koau Xaddmana
Komun Xaddmana € ontumanbHUMU TpedIKCHUMH KOJIaMHU, 1110
reHEPYIOThCsl 3 HA0Opy WMOBIPHOCTEH allfTOPUTMOM KOJyBaHHS
Xaddmana. Jlering Xadbhdman po3poOuB 1eit anroputm me B 1950
pori, Oyaydd CTyAEHTOM 3 Kypcy mo Teopii iHdopmalii B
MaccadyceTchbKOMYy TEXHOJIOTTYHOMY IHCTUTYTi. B maHuii yac nei
ITOPUTM, WMOBIPHO, € HAMOLIbII MIMPOKO BUKOPHCTOBYBAaHUM
KOMITOHEHTOM aJITOPUTMIB CTHUCHEHHS, SIKI BUKOPHUCTOBYIOTHCS B
sxocTi cepBepHoi vactuan GZIP, JPEG 1 6arathox iHIIUX YTHITIT.
Anroputm Xaddmana myxe MpoCTUH 1 WOTO JIErmie BChOTO
OMHCATH 3 TOYKHU 30py TOTO, SIK BiH TEHEPYE JAEPeBO MPediKCHOTO
KOZY.
1. TlouHiTh 3 Jicy AepeB, MO OAHOMY Ha KOXHE TOBIJOMJICHHS.
KosHe nepeBo MiCTUTh OJ[HY BEpPIITUHY 3 Baror Wi=p;
2. TloBTOpIOiiTE, MOKU HE 3AIUIIUTHCS TIILKU OJIHE IEPEBO
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a. BuOepiTh &1Ba aepeBa 3 HAMMEHIIMM Baror KOPEHIB
(W1 1 Wz).

b. OO0'exnaiite iX B OJJHE AEPEBO, 10AABIIN HOBUN KOPIHb
3 Baroro Wwi+wz 1 3poOuBIIM JBa JepeBa HOTO
nouipHimu. lle He Mmae 3HayeHHs, sika € JiBUM abo
IpaBUM HAaIIaJKOM, aje KOHBEHIis Oyae CKiIanaTé
HWKHIN KOPiHBb Baru Ha JIiBYy, sAkio 1 7 W

Jl7is Koy po3MipoM n IeH anropuT™ 3akajgae n - 1 KpokiB, Tak
SK KOXKHE MOBHE OlHApHE AEPEBO 3 N JUCTIM Ma€ n - 1 BHYTPIIIHIX
BY3JIIB, 1 KOK€H KPOK CTBOPIOE OJIMH BHYTPIIIHIN By30J. SIKI0 MU
BUKOPHUCTOBYEMO 4epry mpioputeTiB 3 O(n log n) BcraBkaMu 4vacy i
XBUJIMHAMU TIOMYKYy ( Hanmpukiad, Kymow), aiaropuTM Oyne
npairoBatu 3a O ( n log n ) gacy.

KiroyoBoro BnactupicTio koaiB Xaddmana € Te, 10 BOHU
T€HEePYIOTh ONTUMaJIbHI TpedikcHHEe Koau. Mu ToKakeMo Iie B
HACTYITHIM TeopeMi, CIoYaTKy HaBesieHo1 XaddhMaHoM.

Jlemma 3.2.1. Anroputm Xaddmana reHepye ONTHMAIbHUI
npediKCHUM KOJI.

Jlosedenns. Jlokazom Oyje 1HAYKIS KUTBKOCTI TMTOBITOMJICHD B
KOIl. Y CTaTTl MM TOKa)XeMmo, Mo sSKmo koa Xaddmana reHepye
ONTUMAJIBLHUM PePIKCHUM KOJ JIJIsl BCIX PO3MOJLIIB HMOBIPHOCTI N
MOBIJIOMJIEHb, TO BIH T€HEPYE ONTUMAIbHUN TPEehIKCHUM KO ISt
BCiX po3noaumiB n + 1 moBigoMiieHb. ba3zoBuil  BUIMamok
TPUBIAILHUN, OCKUTBKH TpedikcHUM Koi mjis | TOBIJOMIICHHS €
yHIKagbHUM ( MO0 € TIOPOXKHIM TIOBIIOMJICHHAM) 1 TOMY
ONTUMAJIbHUM.

CrmoyaTky MM CTBEPKYEMO, IO MJisi OyIb-SKOrOo Habopy
MOBITOMJICHh S ICHY€ ONTHUMQJIbHMA KOM, [JIsi SKOTO JBa
MOBIJIOMJIEHHST 3 MIHIMAJbHOK MMOBIPHICTIO € OJHOPIBHEBUMU
(MarTh OJIHOTO 1 TOrO X OaTbka B CBOEMY JiepeBi mpedikciB). 3a
gemi 3.1.1 Mu 3Haemo, 1O JBlI MIHIMaJIbHI HMOBIPHOCTI
3HaXOJATHCS HA CaMOMYy HHM3bKOMY piBHI JepeBa (Oy/b-siKe MOBHE
OlHapHE JepeBO Mae IO KpailHel Mepe JABa JIMCTa Ha CBOEMY
HIOKHBOMY piBHI). KpiM TOro, Mu MOXXEeMO MepeMHKaTH OyAb-sKi
JUCTH Ha caMoMy HHu3bkoMy piBHI, HE BrumBaroun Ha cepenHto
TOBXHUHY KOMAY, OCKUTBKM BCI II KOJIU MAIOTh OJIHAKOBY JOBXKHHY.
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Tomy MU MOXXEMO IIPOCTO MEPEMKHYTHU JIB1 HAMMEHIIT KMOBIPHOCTI,
00 BOHU Oy OpaTtaMu i cecTpamu.

Tenmep nns iHAYKIIT po3risiHEMO HaOlp HMOBIpHOCTEH
NoBiAOMJICHb S po3mipy n + 1 1 BignosinHe AepeBo T, moOymoBaHe
3a anroputMoM Xaddmana. Ha3ite 1gBa By3da 3 HaNMEHIIOHO
BIPOTIAHICTIO B JIepEeB1 X 1 Y, sIK1 MOBUHHI OyTH OpaTaMu 1 ceCTpamu
B T 4epe3 cTpykTypu anroputmy. PosrisHemo nepeBo T .oTpuMaHe
[UIIXOM 3aMiHH X 1y X 6aThKOM, Ha3BEMO HOT0 Z 3 MIMOBIPHICTIO P .
=p .+ p,(ue baktuyHo Te, MO podOuth anroput™m Xaddmana).
[Ipumyctumo, rmubuHa Z TOPiBHIOE d, TOAI

(T) = (T')+p(d+ 1)+ py(d+1) — p.d
= L(T') +pz +py - (3.19)

06 noGaunty, mo T € onTUMaIbHUM, 3BEpHEMO yBary, ILio
iCHye omnTHMalbHE JEPEBO, B AKOMY X 1 Y € CIOPIAHEHHUMH, 1 110
Kyaun 6 Mu iX HE MOMICTUIIM, BOHU JIOJAAyTh KOHCTAHTY pPx+pPy 10
cepeaHbO1 TOBXKHUHI OyIb-IKOTO JepeBa npedikciB HA S 3 Maporo X 1
y, 3amiHeHoi ix OarbkoMm z. 3a mpumymieHHAM I1HAYKIIT [q4(70)
MIHIMI3Y€TBCS, OCKUIbKKM T° Mae po3mip n 1 moOyAOBaHUU IO
anroputMy Xaddmana, 1, omke, Ilo(T) wmiHimMizyetbest 1 T €
ONITUMAJTBHAM.

Ockinpku KoayBaHHsI XaddMaHa € ONTUMAIBHUM, MU 3HAEMO,
o 11 OYJIb-SKOTO PO3MOJALTY WMOBIPHOCTI S 1 MOB'SI3aHOTO KOIY
Xapdmana C - H(S) < [,(C)<H(S) + 1.

3.1.10. O0'enHaHHA MOBIIOMJIEHD

Hagpite saxmo xoaum Xaddmana € ONTUMAIBHUMHU IO
BIIHOIIIEHHIO 10 IHIIMX NpedIKCHUM KoJaMH, NpediKCHUE KOIU
MOKYTh OyTH BeJIbMH HEC(PEKTUBHUMHU IO MOPIBHSIHHI 3 EHTPOIIIEIO.
B 3okpema, H ( S ) moxe OyTtu nHabGaratro meHme 1, 1 Tomy
nonatkoBuii 1 B H (S ) + 1 Mmoxe OyTH Iy’ke 3HaYHHUM.

OmuH 3 cnoco0iB  3MEHIIMTH HaKJaJHI BUTpPAaTU Ha
MOBIAOMJICHHSI - TPymyBaTu ToBimomieHHA. Lle ocobmuBo merko,
SKIIO BCE MOCIIAOBHOCTI TOBIJOMJIEHb MAlOTh OJIHAKOBE PO3IMOJILIT
WMoBipHOCTE.  Po3rmsiHemMo  po3moAil  MIECTH  MOYKJIMBHX
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MOBiJIOMJIeHb. MU Moriu 0 3reHepyBaTH MMOBIPHOCTI AJi BCiX 36
map INUITXOM MHOXEHHS WMOBIPHOCTEH KOXXKHOTO ITOBIIOMJICHHS
(Oyne ne Oumpm 21 ynikanbHOIO iHMoBipHOCTI). Kox Xaddmana
Terep MoOKe OyTH 3TreHEepOBAaHUN /IS I[OTO HOBOTO PO3MOILTY
WMOBIPHOCTEH 1 BUKOPUCTAHUN ISl KOAYBAaHHS JBOX MOBITOMJICHB
oJlHOYacHO. 3BepHITh yBary, mo et meron HE BuxopuctoBye
nepeBarn yMOBHMX MMOBIPHOCTEH, OCKIJIbKM BiH 0e3mocepeaHbo
OPUMHOXY€E HMOBIpHOCTI. B mimomy, mumsixom yrpynoBaHHS Kk
MOBIJIOMJIEHb HaKJIaJH1 BUTpaTH Ha KojayBaHHSI XaddmaHa MOXKYTh
Oyt 3MeHmeHi 3 1 Oita Ha moBigomsieHHs 10 1 / k Oir Ha
noBigomieHHs. [Ipobaema 3 M crocoboM mossirae B TOMy, 110 Ha
npakTuii noBigomieHHs yacto HE 3 ognoro 1 Toro x posnoainy, i
00'eTHaHHS MOBIOMJICHB 3 PI3HUX PO3MOJIUIIB MOXKE OYTH JOPOTUM
gyepe3 BCIX MOXJIMBUX KOMOiHAIIM WMOBIPHOCTEH, $IKi, MOKJIMBO,
MOBHUHHI OyTH 3Tr€HEpOBaHi.

3.1.11. Komn Xapdpmana 3 MiHIMATBHOIO JUCIIEPCi€I0

Anroput™m koayBaHHs Xad@maHa Mae JesIKy THYUYKICTb, KOJIU
3HakeH1 AB1 piBHI yacToTU. Bubip, 3p00JieHUI B TaKUX CUTYaIlisX,
3MIHUTh OCTaTOYHUHN KOJ|, BKJIIOUAIOUM, MOXJIHMBO, TOBXKUHY KOIY
KOXKHOTO moBigomiieHHs. OjHaK, OCKiIbKHM Bcl koau Xaddmana €
ontuMainbHuMu, BiIH HE Moxe 3miHuTH cepenHio noBxuHy. s
NPUKIIATy, PO3TIASHEMO B HACTYMHUX IMOBIAOMIIEHb MMOBIPHOCTI, 1
Koy (tabm. 3.1).

Tabnuys 3.1.
CriBBITHONICHHSI KOJIIB Ta UMOBIPHOCTEH A1 Kojia Xadmana
YMOBHE MO3HAYEHHS HWMOBIPHICTH kox | KOJI 2
a 0.2 01 10

0,4 1 00

0.2 000 11

0
3
d 0,1 0010 010
e 0,1 0011 011
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OOunBa KoJIyBaHHS BHUPOOJIIOTH B cepeaHboMy 2,2 06iTa Ha
CHUMBOJI, XO4Ya JIOBKUHH B 000X KOJIaX TOCUTH Pi3HI. 3 OrJsAy Ha
el BUOIp, € YM MpUYMHA BUOUPATH OJIMH KOJ MOBEPX 1HIIOTr0?

JInst  nmeskux JOAaTKiB MOXKe OyTH KOPHUCHO 3MEHIIUTH
JUCTIEPCiIO JOBXHUHM KOy. Jlucmepcis BU3HAYAETHCS SIK:

> p(e)(I(c) — 1a(C))?

ceC (3.20)

[Ipn Oimpmr HU3BKIA Jucnepcii Moke OyTH MpOCTiMIe
OiATPUMYBaTH TOCTIHHY IIBUAKICTH Tepenadi CUMBOJIB  abo
3MEHIIATH PO3Mip OydepiB. Y HaBeaeHOMY BHIINE TPUKIaml Koj 1
SBHO Mae Habarato OUIBII BHCOKY MOHCIEpCII0, HDK Koa 2.
BusiBnsierscsi, mo mpocta Moaudikamis anroputMmy Xaddmana
MO’K€ BHKOPHCTOBYBATHCS JUIsl TEHEpamii KOay 3 MiHIMaJIbHOIO
nucriepciero. B 3okpema, mpu BUOOpP1 JBOX BY3JIB JJISI 3IUTTS 1
BUOOPY, 3aCHOBAHOI'0 Ha Ba3i, 3aBXXJW BUOUpaNTE BY30J, IKUH OYB
CTBOpPEHUM caMuM paHHIM B anroputmi. [lepenbadaeThcs, 1110
KIHIIEB1 BY3JIM CTBOPIOIOTHCS TEepe] yciMa BHYTPIIIHIMYU By3JIaMHu. Y
HABEJCHOMY BHIIE MpUKiIaal micis o0'enHanHs d 1 e mapa Oyne
MaTH TaKy * HMOBIPHICTb, IO ¢ 1 a (.2), ajie 3roJoM BoHa Oyna
CTBOpEHa, TOMy MU 00'emHyeMo ¢ 1 a. TOYyHO Tak K€ MH
BUOUpAaeMO b 3amicTh ac JyIs 3'€qHaHHS 3 de, TakK K BiH OyB
cTBopeHui panime. Ile mactb koa 2 BHIlle 1 BIATOBITHE JIEPEBO
Xaddwmana Ha puc. 3.3.

e

0

M
JaN

0, (1 \1
/bf -

NG

,/ N I/

( ( ) )
— 0 < 1~
7\
70\ ( TN
(d) e )
./ \ 4

Puc. 3.3. JIsiiikoBe nepeBo misa koay Xaddmana 2
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3.1.12. ApupMeTHYHUI KOAYBAHHSHA
ApudmeTrnuHe KOAyBaHHS - 1€ METOA KOIyBaHHS, SKHA
no3Boisie  o0'emHyBath  iH(oOpMmaIil0 3 MOBIIOMJICHH B
MOCI1JOBHOCTI TTOB1IOMJIEHb, OO CH1IHbHO BUKOPUCTOBYBATH OJHI 1
Ti K Oitu. MeTonmuka JO3BOJIIE  3arajbHOMY  KUTBKOCTI
BIIMIPaBIEHUX OITIB aCUMOTOTUYHO HAOJMIKATUCS JI0 CyMi BIIACHOT
iHpopMarii OKkpeMuX TOBIJIOMJIEHb (HarajaemMo, IO BJIacHA
log,, L

) —
2
52 Pi

1H(DOpMaITis TOBIJOMIICHHS] BA3HAYAETHCS K

[Ilo6 mobaunTH 3HAYEHHS IHOTO, PO3TJSHBTE MOMKIJIHUBICTH
BIIMMPABKU THUCSYl TOBIJJOMJICHb, KOXHE 3 SKUX Ma€ WMOBIPHICTb .
999 . BukopuctoByroun koja Xahdmana, KO)KHE TTOBIIOMIICHHS Ma€e
saiimatt HE menm 1 Oita, mo Bumarae BimmpaBku 1000 6it. 3

iHImoro OoOKy 1H(pOpMAaILli€l0 caMOi KOXXHUM TOBIJOMJICHHS €

g, + = .00 : - . N
logy 5 = W0 5in  romy cyma miei camo-indopmarii, Gimsm 1000
y ¢y

noBiioOMJIeHb Bchoro 1,4 Oit. BusBnseTscs, mo apupmeTHuHe
KOAYBaHHA OyJie BIAMIPABIATH BCE MOBIIOMIICHHS, BAKOPUCTOBYIOUU
TiTeku 3 0iTa, B COTHI pa3iB MeHIe, HDK koaep Xaddmana.
3BHMYaliHO, 1€ KpalHiM BHUMAJO0K, 1 KOJM BCE HWMOBIPHOCTI Mali,
nocujaeHHs OyJe MeHIl 3Ha4yHuM. Tomy apudMEeTH4HI KOJepu
HaWOIIBIT KOPHUCHI, KOJM B PO3MOALII WMOBIPHOCTEH € BEIHKI
NMOBIPHOCTI .

OcHoBHa ines apu(METUYHOTO KOAYBaHHS TOJSITAE B TOMY,
mo0 TMPEeACTaBIATH KOXHY MOXJIMBY TOCTIJOBHICTE 3 N
MOBIAOMJICHb OKPEMHM 1HTEPBAJIOM B YHCIOBHUH psaky Mix 0 1 1,
Hanpuknad, iHTepBasioM Bim 0,2 mo 0,5. Jlmg mocmimoBHOCTI
HOBIIOMJIEHb 3  BIPOTIAHICTIO p1,.,pn QITOPUTM HPU3HAYUTH

n

MOCTIZIOBHICTh 3 1HTEpBajoM po3mipy 1 1i=1 . Yi: | nounnaroun 3
iHTepBasty posmipy 1 (Bim O mo 1) 1 3ByXYyHYM I1HTEpBaI 3
Koe(ilieHTOM 3 p; Ha KOXXHOMY IMOBiIOMJICHHI i. Mu MoOxeMo
OOMEXHUTH KUIBKICT, OITIB, HEOOXIAHUX M1 OJHO3HAYHOI
imeHTudikamii iHTepBalLy po3Mipy S, 1 BUKOPHUCTOBYBATH Iie, 1100
3B'SI3aTH  JOBKHMHY TMIPEACTaBICHHS 3 BJIACHOI 1HQOpMAIliE
[10B1IOMJIEHb.
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Y HacTynmHOMY OOTOBOpPEHHI MU TPHUITYCKAEMO, IO ACKOIEP
3HA€, KOJH TOCHIIOBHICTh TMOBIJOMJICHb 3aBepIilieHa, abo 3HAI0Un
JTOBXHWHY  TIOCIIJOBHOCTI  TOBIJOMJICHb, a00  BKJIIOYMBIIN
cneliaJibHe TOBIIOMJIGHHA KiHug (ainy. lle Takox HesBHO
nepeadavanocs NPU  BIAMPABI TOCIITOBHOCTI TOBIJOMIICHb 3
komamu XaddMaHa, OCKUIBKH JEKOJEp BCE Ie MOBUHEH 3HATH,
KOJIM 3aKIHYE€HA MMOCIIIOBHICTh TIOB1IOMJICHB.

Mu 1o3HaUMMO PO3MOAITY HWMOBIPHOCTEW IMOBIIOMIICHHS,
3amanoro sk {p(1), .., p(m)}, 1 BUBHAUMMO Haxonuuerny UMOBIPHICMb
IUIS PO3MOLTY IMOBIPHOCTEM K

j—1
=1 . (3.21)

IaTepBan, 3aganuii MOCIIIOBHICTIO IOBiAOMIIEHb babc puc.3.4,
nopiearoe [0.255, 0.27).

1.0
c_
0.7
b
02%~_ 03fF 022%~_ 023
00- 0.2 05 0227

Puc. 3.4. [lpuxnan renepariii apuMeTHYHOTO KOAY, SIKUN
nependayae, 1o BCl MOBITOMIICHHS MalOTh OJJHAKOBUH PO3MOALIT
nMoBipHOCTEHi a0 =.2,6=.513=.3.

Tak, nanpukmaa, imosipHocti {0.2,0.5,0.3} 3 BiANOBIAHICTIO
1o HakonmyeHuM HmMoBipHOCTSIM {0,0.2,0.7} . OcKkiibku MU OyJeMo
9aCTO TOBOPUTH TPO MOCIIJOBHOCTSIX MOBIJOMIICHD, KOXHE 3 SKHX,
MOXJIMBO, MAa€ PI3HUA PO3MOJIT HMOBIpHOCTEH, MH OyAeMO

M03HAYaTH PO3MOi HMOBIpHOCTEH I- - moBigoMieHHs K {pi(1), ...,
212



pi(m)}, i Hakommueni hmosipHocti sk { fi(1), .. fi(m)} . Has
KOHKPETHOI MOCIIAOBHOCTI 3HaUY€Hb MOBIIOMJICHHS MU TT03HAYa€MO
1HIAEKC [ 3HAaYeHHS TOBIMOMJICHHS sK Vi Mwu  Oyaemo
BUKOPHCTOBYBATH CKOpoUueHHS p; Ui pi(vi) 1 finns fi(vi).
ApudmeTnuHe KOAYyBaHHS MPU3HAYAE IHTEPBAJ HOCIiAOBHOCTI
MOBI1AOMJICHb, BUKOPUCTOBYIOUH HACTYIHI MOBTOPEHHS

e /1‘_1 -+ ]LI * S;_1 1l<1<n

. Pi i =1
T Si_1 * P l<i<n
(3.22)

ne In - HKHS MeXa IHTepBaly, a Sp- PO3MIp IHTEpBaIly, moomo
iHTepBaa 3a0a€ThCS 5K [ In In+ Sn) .

Mu npuryckaemo, 110 iHTEpBaJ BKJIIOYAE HIDKHIO MEXY, ajle
BUKJIIOYAa€ BepxHIO Mexy. IloBTopeHHs 3ByXye IHTepBaJl Ha
KO’)KHOMY KpOILi J0 JesKOoi 4YacTUHHM THOINEPEeJHbOrO I1HTEpBay.
OckiIbKM 1HTEpBaJ TMOYMHAEThCA B niama3oHi [0,1), BiH 3aBxau
3aJMIIAETbCA B MeXax [boro nianaszony. Ilpukimax renepauii
iHTepBaly U1 NOCTIIOBHOCTEH KOPOTKHX MOBIIOMJICHb MOKa3aHUN
Ha puc.3.4. BaxJuBUM BIACTHUBICTIO IHTEPBAIIB, IO T€HEPYIOTHCS
PIBHSIHHSIM 7, € Te, IO BCl YHIKaJIbHI MOCIIIOBHOCTI MOB1IOMJICHb
JOBXMHOIO n OyayTh MaTH HemepeciyHi iHTepBaiu. MDaKTUYHO,
OyAb-KMH YHCIO B MeXax IHTEepBaJly OJHO3HAYHO BH3HAYaE
MNOCTIZOBHICTh  TOBiIOMJIEHb. Po0oTa MO  JACKOAYyBaHHIO B
OCHOBHOMY AaHAJIOTiYHA KOJYBaHHs, ajieé 3aMiCTb TOro, 100
BUKOPUCTOBYBaTH 3HA4YCHHS IMOBIJOMJICHHS Uil  3BY)KCHHS
iHTepBaly, MU BUKOPUCTOBYEMO IHTEpBaJ JUIsi BUOOPY 3HAUYEHHS
MOBIJOMJICHHA, a TMOTIM 3BYXye #oro. Tomy MH MOXeMO
«BIAMPABUTH» TIOCHIIOBHICTh TOBIJOMJICHb, BKAa3aBIIA YHCIIO B
BIJIMTOBITHOMY 1HTEPBAJII.

3anuiiaeTbcs — MUTaHHSA, K  ©(QEKTUBHO  BIANPABUTH
MOCIIJIOBHICTh OITIB, IO MPEICTaBISAIOTh 1HTEpPBai, ab0 4YMCIO B
iaTepBani. Jiiicai uncna Big 0 10 1 MOXyTh OyTH IpeaCTaBiCHI B
JBINKOBOMY BHTJISII.
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[To3navenns, sk .b1 bz bz .. . Jna mnpuxnany 0.75=0.11,
9/16=0.1001 1 1/3=0.01(01), e (w) o3HaYae, 1O MOCTITOBHICTh
W TIOBTOPIOETHCS HECKIHYEHHO. TOMy MM MOXXEMO TOIyMaTH, IO
JIOCUTh YSIBUTU KOXEH I1HTepBaJl, BUOPABIIM YHCIO B IHTEPBAI,
KWW Ma€ HAMMEHITY KUTbKICTh OITiB B IBIMKOBIM Ap0OOBOI HOTAIIIT,
1 BUKOPUCTOBYBaTH HOro B sIKocTi kony. Hampuknan, sikuo 6 mu
mamu iHTepBam [0,0.33), [0.33, 67) 1 [0.67, 1) Mu nipeactaBwim O
X AK
0.01 (1/4), 0.1 (1/2), 1 0.11 (3/4) . HeBaxxko mokaszaTu, 110 JJIs
1HTEpBally pO3Mipy S HaM MOTpiOHO came Oiibiue — [logzs] Oit, m00
NpeaCTaBUTH Take 4ucio. [IpobGrema B ToMmy, IO i KOAU HE €
HabopoM mnpedikcHUX KomiB. Skiio mpuciatu 1 B HaBeaeHOMY
BUILIC MPUKIAAl, HE MOXHa Oyio O y3HaTH, 4ekatu uu 1me 1 abo
IHTEpIIPETyBaTH 11€ HeTaHo K 1HTepBai [0.33, 67).

o0 yHUKHYTH L€l TpoOIeMu, MU IHTEPIPETYEMO KOXKHE
OiHapHe IpoOOBE KOJIOBE CJIOBO SK CaM IHTEpBAI. 30KpeMma, SK
1HTEpBaJl BCIX MOXJIMBHX 3aBepileHb. Hampukian, koaoBe CIOBO
.010 6yne mpencrasmsatu iHTepBan [1/4, 3/8), Tak sk HaliMEHIIE
moxkimBe  BxomxkeHHsa .010(0) = 1/4 1 came BeluKe
0101 = 3/8 — ¢

MosxnmuBe 3aBepiieHHs € ., OCKUTbKH Tenep y Hac € KiuTbKa
BU/IIB IHTEpBAJIiB, MU OYJ€MO BUKOPUCTOBYBAaTH HACTYIHI TEPMIHU
i iX po3pizHeHHS. Mu OyneMo Ha3MBaTH TMOTOYHUM 1HTEpBAl
MOCIIIOBHOCTI  MmoBigomiieHb (to0to [I,i + si)) immepsany
nocnioognocmi,  1HTEpBajl,  BIAMOBIAHMN  WMOBIPHOCTI  i-TO
noBinomiieHus ([fi,fi +pi)) inmepsan nocniooénocmi, a IHTEepBa
KOJIOBOT'O CJIOBA IHMep8al Kooy .

BaxxnmuBUM BIIaCTHUBICTIO KOJOBHX IHTEPBAJIB € T€, IO ICHYE
npsiMa BIJIMOBIAHICTh MK THM, YU TIEPEKPUBAIOTHCS 1HTEPBAIHU 1 YU
YTBOPIOIOTH BOHU MPe(PiKCHI KOIH.

Tema 3.2.  Aneopummu cmucHenns ingopmayii 6e3 empam.
Aneopumm RLE.

Mera: oTpuMaTH po3yMiHHS 0a30BHUX MPHUHIMIIIB CTUCHEHHS
iHpopMallli y KOMO'TOTEPHUX CHUCTEMax Ta HABUYUTHCS BU3HAYATH

214



e(EeKTUBHICTDh aJTOPUTMIB CTUCHEHHs 1H(opMaIlli 3a 0a30BUM 1
nokpamenum anroputmamu RLE.

3.2.1. TeopernuHi BizoMocTi

BiamoBimHO 10 TOTO, SIK MPOIECH CTHCHEHHS Ta JEKOMIIpecii
BIUIMBAIOTh HA KIHIEBUM pe3ynabrar (miCas  JEKOMIIpecii),
BUJIUJISIIOTH JIBA KJIACH aJlTOPUTMIB — 0€3 BTpaT JaHWX Ta 3 BTpaTaMu
JaHUX.

Y mepmioMy BapiaHTI MMiCJsl BUKOHAHHSA  JICKOMIIpecii
OTPUMYIOTh TaKUM e Hallp JaHUX, IKUK OYB 10 CTUCHEHHS.

3a apyruM BapiaHTOM, OTPUMaHUW MICIsA Jekommpecii HaOip
MICTUTh TIIBKH €KY 1H(POpMAITi0 3 TOYaTKOBOr0 HAOOpy JaHUX Ta
1HII J1aHi, K1 OTPUMYIOTh PI3HUMH HUISIXaMH — amnpOKCHUMAIII€lo,
HAOIMKEHHSIM Y1 yCEPETHCHHSM.

BiamoBinHO 10 bOTO, APYTHA KJIAC AITOPUTMIB CTUCHECHHS HE
MO’KHa BHKOPHCTOBYBATH N0 OYIb-SKOTO THUIy JAaHWX, a TEPIIUN
KJIac y I[bOMY CEHCI € yHiBepcaJdbHUM. Ale, SIK 3a TPaBHIO,
OTpUMaHi KOe(iliEHTH CTUCHEHHS OyIyTh PI3HUMHU.

AnTropuTMH CTHCHEHHS 0e3 BTpar iHopMallli MaloTh JTOCHTbH
HE3Ha4YH1 3HaYEHHS I[bOTO KOE(IIIEHTY — BIJ OJMUHHUIb IO KIIBKOX
JECATKIB. AJITOPUTMH CTHUCHEHHS 3 BTpAaTaMU — JI0 KUIBKOX COTEHb
OJIMHUIIL. AJle TaKi 3Ha4eHHs, a00 301IbIIIEHHS €EMHOCTI iH(popMaIii,
CIIOCTEPITal0ThCs BIIHOCHO PI3HMX TUITIB JaHUX.

Tak, Hanpukiaz, 3acrocyBadHs anroputMmy JPEG no ganux i3
dboTtorpadgiyHUM 300pakeHHSIM J1a€ KOe(IlIEHT CTUCHEHHS OlIbIIe
100. A 3acTocyBaHHS JI0 TOTO K 300pa)KEHHSI AJITOPUTMY CTUCHEHHS
RLE moe mpu3BecTH 10 HWOTro 30UIBIIEHHS, X04Ya IEeH alrOpUTM
3aCTOCOBYIOTH MJisi 30epiraHHs 300paxeHb y ¢opmari *.bmp. ¥V
3B'SI3KYy 13 IIUM, TOBOPSTh MPO KJIACH QJITOPUTMIB, MPUIATHUX JIJIS
BUKOPWCTAHHS HA MEBHUX KJIacax JaHUX.

Hapani, po3srisHeMO HaWmpoOCTIIMA THUN 3 YyHIBEpPCATbHUX
anroputMiB cTUCHEHHS JaHuX RLE.

Oco0nuBocTi peanizauii anroputMmis Tuiry RLE.

Haszea amroputmy RLE — Big ckopouenoro Run-length
encoding — KoJlyBaHHS JJOBIMMHU cepisiMU. [aest anroputmy mnoJssirae
B TIM, IO JIQHIIOT 3 OJHAKOBUX OaWTIB (HACTYMHUN OANT Takui ke
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SK MOTOYHUIN) Mae OyTH 3aMIHEHMI Ha KOHCTPYKIIIIO, SIKa yKa3zye
CKLJIBKHU pa3 1 110 Tpeda MOBTOPUTH.

CrtucHeHHs 3a 6a30BUM aJIrOPUTMOM MOXKE 31HCHIOBATUCH 32
JIBOMA TUTAMU 13 BUKOPUCTAHHIM CTPYKTYP PI13HOTO BUY.

ba3osBuii anroputm crucHeHHs RLE

[Ipy BHUKOpPUCTaHHI aJIrOPUTMy BHUKOPUCTOBYIOTH JaHi,
3rpYIOBaH1 y CTPYKTYpHU ABOX BUIB.

[Tepma cTpykTypa (puc. 3.5) ckiagaeTbes 3 IBOX €JIEMEHTIB —
«JI1YnIBbHUK MOBTOPIOBAaHUX AaHUX» — «JlaHi 11t moBTOpeHHs. L
KOHCTPYKIIiSE (OPMYEThCA Y BUXITHUM TMOTIK JaHUX 3aMiCTh
JAHIOra, SKUM CKIANA€ThCAd 3 JEAKOi KUIBKOCTI OJHAKOBHX
€JIEMEHTIB, , a «JITYUIBHUK IJI1 TOBTOPEHHS» 1ACHTU(DIKYETHCS IS
BIJIMIHHOCTI BIJl 1HIIUX JJAHUX BCTAHOBJICHHSM JIBOX CTapIIuX OIT B
CTPYKTYp1 B «1»:

[Touatkoni mani: OF OF OF OF OF OF => micns crucuenns - C6
OF

(12810 + 6410 + 61():1781() = 1100001 102 = C616)

WMooo110 00001111

baitt-niumibpHIK baiT ganux mis moBTOPY
Puc. 3.5. CtpykTypa NOBTOPIOBAHUX JTAHUX

BpaxoByroun, 1o mij JIYUIBHUK BiIBOJUTHCS 6 MOJIOIIIAX
01T, MaKCHUMaJIbHA JIOBXKWHA JIAHITIOTa, SKUH MU MOYKEMO CTUCHYTHM
00 2-x Oair ckmagae 27 — 1 = 63 O6aittu. BianosigHo,
MaKCHUMaJIbHHH KOE(IIi€EHT CTUCHCHHS BU3HAYAETHCA K - Kepyaxe =
63/2 = 32.

Jlpyra CTpyKTypa CKJIaJIa€ThCs 3 JIaHUX, SIKi HE € OJITHAKOBUMU
y CYMDKHHUX TO3HIISAX Ta PO3MOAULIOTHCS MO MOJOAIUX 6 OiTax
0alTIB BHUXIJIHOTO TIOTOKY, BCTaHOBJIIOKOYM cTapiii 2 OiTu
BinMiHHUMH Bif 11, Hanpukman:
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y 16 po3psgnomy nonansi - AB CA 0C => 2A 3C 28 0C.
Bximni gani - 10101011 11001010 00001100 =>

suxinai naui - B8101010 B#111100 BEHOI000 BBoo1100

VY 1poMy BapiaHTi, IpHU HAUTIpIIOMY HAOOP1 JaHUX Y SIKOMY yCi
CYCI/IHI €JIEMEHTH BIAPI3HAIOTHCS OJUH BiJ OAHOTO, OTpUMaEMO K,
= 3/4 = 0.75, mwo BiAnoBijae 301IbIICHHIO 1HQOpMAIlii 32 paxyHOK
CITy>k00BHX OITIB Ha TPETUHY.

IMoxkpamenuii anropurm crucHeHuss RLE

[HImMK BapiaHT aNTOPUTMY CTUCHEHHS, TaKOX, BUKOPHCTOBYE
CTPYKTYpH ABOX BHUJIB aje jemio iHmi 3a 3mictom (puc. 3.6) -
«JllYnIbHUK MaHuX A TPOIMyCKy» - «JlaHi IJIsl mpomycKy» Ta
«JlIYNTPHUK MOBTOPIOBAHUX JAHUX» - «JlaH1 I TOBTOPECHHS.

0 76ir niqnanmuI Wo NponycKkaTn I Wo nNponycKkaTk I
L
1 7 it niymnbHMK I Wo NoBTOpPHOBAaTH I

Puc. 3.6. Ctpykrypu nanux npu ctucHeHHi RLE

Bukopuctanus TakuxX CTPYKTYp AO3BOJISIE BUPIMIUTH KiJIbKa
3aja4:

- CHPOCTUTH POOOTY QITOPUTMY NpPH OOpOOIl NaHUX SIKI HE

MTOBTOPIOIOTHCS,

- 3MEHUIUTH €MHICTh JOJATKOBOi CiIy>k00Boi 1H(popMarii y

3araJpHOMY 00CHTY;

- TIJBUILUTHU CTYII€Hb CTUCHEHHS.

Tak, BpaxoBywoud IO i JIYWIBHUK  JAHUX, SKi
MOBTOPIOIOTHCS, BIJBOJUTHCS Ha OJUH PO3pSA] OUIbIIe HIK Yy
nonepeHLOMY BapiaHTi, MaKCUMajbHE 3HAYCHHS KOe(DIIEHTY
CTHCHEHHSI Maibke BIIBIYl Olbllle, HDK Y MOMEPEIHhOMY BapiaHTi 1
nocsrae 3Ha4eHHA Ko yae = 127/2 = 64.

VY maifripmiomy BapianTi, K=127/128=0.992, t06TO OYyne
nonano Tutbku 0.8% Big €MHOCTI TOYATKOBUX JAHUX.
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3.2.2. 3aB1aHHA 10 CAMOCTIMHOT0 BUKOHAHHSA

Bukonaiite CTHCHEHHS Ta JCKOMIIPECII0 JUIsi BKa3aHOi
nmocmaoBHOCTI (Tabm. 3.2) sickpaBocTi 4YacTku 300pakeHHs (50
0aiiT) y BIAMOBIAHOCTI A0 JABOX BapiaHtiB anroputmy RLE.
[TopiBHsliTe OTpUMaHI Pe3yJbTaTH, BHU3HAUTE XapPaKTEPUCTHKU Ta
0COOJIMBOCTI 3aCTOCYBaHHS.

Tabnuys 3.2.
IToximaHi gani juis 3apaanHs 3 RLE-koxyBanHsIM

BapianT 306paskeHH !

INomy6i1 kpyxeBa 16.bmp .

15151515292929151515151515151529 15
1529 15151515 151515151529 1515291515
15151515 1515292929 151515 1515 15 15

3eneHuil KamiHb.bmp EESEES

2 112 105 113 124 138 145 138 137 135 140 139 138
143 138 145 142 137 129 144 137 129 125 135 143
140 144 142 138 138 138 121 80 98 98 73 42 74 31
1476 141 154 153 137 143 135137 125 137 142

Kodiiiaa.bmp .

3 115 115 115 115 115 115 115 115 115 115 115 115
115 115 115 115 115 115 99 89 96 75 59 49 89 78 75
75 89 89 89 107 96 104 88 99 107 104 108 97 99 93
9589107 102 86 97 91 86

'3 nupekropii, B iy BcTaHoBIeHO Windows.
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IIpooosocenns maoa. 3.2.

Bapianr 3006paxeHHs’

Ha pubanky.bmp
4 114 117 122 107 107 107 107 111 104 90 83 102
139 141 136 149 147 145 147 142 134 134 136 141
134 134 134 134 134 134 134 134 134 134 134 134
134 141 141 149 142 149 142 141 134 134 134 134
136 141

5 Hiunwmit koBusb.bmp
384033 3631313131313126312431263131
313136334140 5445 53455350595659 5753
50535052 50525053 50535559747377 65

6 [TapkeT.bmp
87 878775757570 707570 707570707570 70
7569 7570 75 75 70 75 89 89 89 89 94 95 95 94 89

95 89 95 95 72 69 72 69 69 68 69 68 68 72 69 68

BynpOamkm.bmp K

56 51504343 414235343541434143414335
413434272726 26 26 26 26 26 27 27 34 41 43 35
34323427272627262626262626262626

Pononenapon.bmp .

3330323330434046404039322515151715
2524232320171761 19171212713 151515
127777771077757222

2 3 aupekTopii, B Ky BcranoBieno Windows.
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IIpooosocenns maoa. 3.2.

Bapiant

306pa;1§eHHﬁ3

By3koBuii myx.bmp
170 168 160 168 155 162 167 171 162 163 160 170
162 170 169 162 168 170 168 170 170 171 170 168
146 160 167 163 170 171 171 168 162 162 170 162
155 162 154 162 162 160 162 160 154 162 162 146
163 163

10

tykaTypka.bmp
145 143 145 136 151 150 151 143 145 140 133 136
128 128 129 145 150 151 151 143 138 145 145 151
151 151 151 150 136 135 136 128 136 140 145 136
136 128 120 128 138 136 138 145 151 151 152 151
152 143

11

SnouchkKuit MOTHB.bmp L2

119 150 150 150 119 119 119 119 119 119 119 119
108 119 134 150 150 134 119 134 134 150 150 150
150 150 134 134 150 150 150 150 150 150 150 150
150 150 150 150 150 150 150 150 150 150 134 119
119119

3.2.3. 3anuTaHHA 1JI51 CAMOIIepeBIpKHU

1. TlosicHITh MPUHIIMI CTUCHEHHS iHdOpMaIlii 3a aIropuTMOM

RLE.

2. TlosicHITH PUHIIUI CTUCHEHHs 1H(opMaIlii 3a MOKpaIieHuM
anroputmoM RLE.

3. UoMmy nOpiBHIOE MaKCUMAIBLHUNA KOE(IIIEHT CTUCHEHHS 32
anroputMoM RLE? ITosicHITh BiATOBIb.

3 3 gupekTopii, B IKy BcTaHoBIEHO Windows.
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4. YoMy  JOpIBHIOIOTH  MaKCUMJIbHUH 1  MIHIMaJIbHUN
KOoe(ILI€HTH CTUCHEHHS 3a MOKpaleHuM airoputMom RLE?
[TosicHITH BiATIOBIIb.

5. YoMy nopiBHIOE MaKCHMaJbHa JOBXWHA JIAHIIOTA, SIKUA MU
MOKEMO CTHCHYTHH 10 2-X 0aiiT 3a 6a30BHM 1 MOKpAIICHUM
3a anrroputmMamu RLE?

Tema 3.3.  Aneopummu cmucHenns ingopmayii 6e3 empam.
Aneopumm LZW.

Mera: oTpuMaTu pO3yMiHHS 0a30BUX MPUHIUIIB CTUCHEHHS
iHpopMallii y KOMI'TOTEPHUX CHCTEMaxX Ta HABYUTHCS BHU3HAYATH
e(EeKTUBHICTh QJITOPUTMIB CTUCHEHHS 1H(OpMAIlli 32 aJrOPUTMOM
LZW.

3.3.1. Teopernuni BizoMocTi

PosrnsnyTrii HamMum HWXKYE BapiaHT alropuTMy Oyne
BUKOPHCTOBYBATH JIEPEBO IS MOJAHHs Ta 30epiraHHs JaHIFOXKKIB.
OueBHaHO, IO 1€ JOCUTH CUIBbHE OOMEKEHHS Ha BHUJI JIAHIIFOXKKIB, 1
JaJIeKO He BCl OJHAKOBI JIAHIIOKKM B HAIIOMY 300pakKeHH1 OyAyTh
BUKOPHCTaHI Mpu cTUCHEHHI. OIHaK B MPOIMIOHOBAHOMY aJTOPUTMI
BUT1THO CTHCKATH HaBiTh JIAHITFOKKH, 110 CKIIATAIOTHCS 3 2 OailT.

[Iporiec cTUCHEHHS BUIIISNAE JOCUTH MPOCTO. MU 3YUTYEMO
MOCIZIOBHO CHUMBOJIM BXIJHOTO TIOTOKY 1 TEpPEeBIpPSIEMO, YU € Yy
CTBOPEHIM HAMU TaOIMIN PAAKIB TAKUH PsIIOK. SIKIO PSAIOK €, TO MU
3YUTYEMO HACTYIMHUN CHUMBOJ, a SKIO PSAOKA HEMae, TO MU
3aHOCMMO B TIOTIK KOJA [JIsl TONEPEAHbOI 3HAWIEHOI pAIKH,
3aHOCUMO PSI0K B TAOJIUIIIO 1 TOYMHAEMO TOIIYK 3HOBY.

Oynkiisa InitTable () ounmiae Tabmumiro 1 momimae B Hel Bce
PAIKYA OMMHUYHOI JOBKHHH.

InitTable ();CompressedFile.WriteCode (ClearCode); CurStr =
nopoxHiii psanok; while (HE ImageFile.EOF ()) {// llle ne xineup
¢arimy C = ImageFile.ReadNextByte (); if (CurStr + C € B TaGmuri)
CurStr = CurStr + C; // IIpuxneitu cumBou 110 psaka else {code =
CodeForString (CurStr); // code-Hi OaitT!
CompressedFile.WriteCode (code); AddStringToTable (CurStr +
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C); CurStr = C; // Psamoxk 3 omHOro cuMmBojdy}} code =
CodeForString  (CurStr); CompressedFile.WriteCode  (code);
CompressedFile. WriteCode (CodeEndOfInformation);

Sx BkazyBamocst Bumie, ¢yHkumis InitTable () inimiamizye
TaONHITIO PSIKIB TakK, MO0 BOHA MICTHJIAa BCI MOXJIUBI PSIKH, IO
CKJIQJAI0ThCS 3 OJHOTO CHMBOJTY. Hampukman, SIKIIO MU CTHCKAEMO
0ailTOBI MaHi, TO TaKWUX PSKIB B TaOIuUIl Oyae 256 ([O mlm ...
255 m). [Ina xony ountenHs (ClearCode) 1 koxy kiHus iHpopmMarrii
(CodeEndOfInformation) 3ape3epBoBani 3HadyeHHs 256 1 257. B
JTAHOMY BaplaHTi aJITOPUTMY BUKOPUCTOBYETHCS 12-01THUM KOa, 1,
BIJIMOBIAHO, MiA KOAW JUIS PSAAKIB HaM 3aUINAIOTHCS 3HAYCHHS BiJ
258 no 4095. [omaroThCs pPSAAKA 3alUCYIOThCA B TaOJHUIIO
MOCIIOBHO, MPHU IIbOMY 1HJICKC PsAJKa B TAOJIMII CTa€ ii KOJIOM.

@Oyukuis ReadNextByte () untae cumBon 3 Qaitny. OyHKIisA
WriteCode () 3amucye ko (He JOpIBHIOE 3a po3MipoM OalTy) B
Buxignuii paitn. Oyukuis AddStringToTable () nomae HOBHIT psaTOK
B Tabmuuio, npunucyroud i xox. Kpim Toro, B maniil ¢GyHKIl
BiI0yBaeThcss 00poOKa cUTyallli mepernoBHEHHs Ta0nuii. B mpomy
BUITAJIKY B MOTIK 3aIMUCY€ETHCSA KOJ MOMEPEAHBOI 3HAUACHOT PSAKH 1
KOJl OYMWINEHHS, ICIs 4YOTO TaOJHISl OYUIIAETHCS (DYHKITIEO
InitTable (). ®ynkiis CodeForString () 3HaX0auTh psIIOK B TaOJIMIT
1 BUa€ KO IbOTO PsIZIKA.

[Tpuknan:

Hexaii Mu ctuckaemo mociigoBHICTH 45, 55, 55, 151, 55, 55,
55. Toxi, BIANOBIIHO N0 BHUKIAICHOTO BHINE aITOPUTMYy, MH
MOMICTUMO B BHUXITHUM TOTIK CIOYATKYy KOJ OYMIIEHHA <256>,
MOTIM JI0AaMO JI0 CTIOYATKy MOPOXKHIM psaKy 45 1 mepeBipumMo, 4u €
psanok 45 B Tabmuimi. OCKITPKM MM TPHW 1HIMiTi3aIii 3aHecid B
TaOJIMII0 BC1 PSAKU 3 OJHOTO CHUMBOJY, TO PsiIOK 45 € B TaOnuiii.
Jlanmi MM 4YMTaEMO HACTYIHHUM CHUMBOJ 55 3 BXIJHOTO TOTOKY 1
nepeBipseMo, un € psiaok 45, 55 B Tabnwui. Takuii psaaku B TaOIuIl
noku Hemae. Mu 3aHOocHMO B TaOnuIo panok 45, 55 (3 mepmum
BUIBHUM KOJIOM 258) 1 3amucyeMo B MOTIK Koa <45>. MoxHa
KOPOTKO MPEACTaBUTU apXiBallil0 TaK:
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. [45 ~ € B TaOJIMIII;

. [45, 55 = nemae. Jonaemo B Tabmuio <258> [45, 55 m. Y
MOTIK: <45>;

. [55, 55 = nemae. ¥V tabnumo: <259> [55, 55 m. ¥V norik:

<55>;

.« [55, 151 = nemae. YV Tabmumo: <260> [55, 151 m. V norik:
<55>;

. [151, 55 = nemae. V tabnumo: <261> [151, 55 m. ¥ norik:
<151>;

. [55, 55 = € B TaOMIL;
. [55, 55, 55 = memae. Y Tabnuiro: 55, 55, 55 <262>. V norik:
<259>;

[TocninoBHICTh KOAIB AJI IaHOTO MPHUKIALY, 10 MOTPAIUISIOTH
y BUXITHUM MOTIK: <256>, <45>, <55>, <55>, <151>, <259>.

Oco6nuBicts LZW nonsirae B TOMy, 110 AJIs1 IEKOMIIPECIT HAM
He TpeOa 30epiratu TaOMULIO PAAKIB B (ail 1isi po3naKkyBaHHS.
AnTopuT™M MOOYTOBAaHUN TaKMM YHHOM, IIIO MU B 3MO31 BIJIHOBUTHU
TaOJIULIIO PSAAKIB, KOPUCTYIOUHCH TITBKUA MTOTOKOM KOJIIB.

AnropuT™ JeKoMIpecii, 0 3A1HCHIOE 110 OTIepallito, BUTIISIA€
HACTYTHUM YHHOM:

code = File.ReadCode ();

while (code! = CodeEndOfInformation)

{if (code = ClearCode)

{InitTable (); code = File.ReadCode ();

if (code = CodeEndOfInformation) {3akiHunTH po6OTY};

ImageFile.WriteString (StrFromTable (code));

old code = code;}

Else

{if (InTable (code))

{ImageFile.WriteString (FromTable (code));

AddStringToTable (StrFromTable (old code) + FirstChar
(StrFromTable (code)));

old code = code;}

Else
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{OutString = StrFromTable (old code) + FirstChar
(StrFromTable (old code));

ImageFile. WriteString (OutString);

AddStringToTable (OutString);

old code =code;}}}

Tyr ¢ynkuis ReadCode () uyumrae deproBuwii kom 3
nexkommnpeccipyemoro aitny. ®ynkiisa InitTable () Bukonye Ti x
i, 10 1 IpHW KOMIIpecii, TOOTO OuuIlae TaOIUII0 1 3aHOCUTh B HEl
Bce psanaku 3 onHoro cumBoiy. Dyukiis FirstChar () Bumae nHam
nepmuii cuMmBoa psaka. Oyskiis StrFromTable () Bumae psamok 3
tabnuii 3a kogoMm. dynkiis AddStringToTable () momae HoBui
pPAIOK B TaOMMIO (MPUBJIACHIOIOYM 1M MEpIIMA BUIBHUN KOJM).
Oynkiis WriteString () 3anucye psaaox y daiin.

3ayBaxkenHsi 1. SIk BU MOTJIM MOMITHTH, IO 3aMHUCYIOTHCS B
MOTIK KOJIM MOCTYNOBO 3pOCTatoTh. [0 Tux mip, MOKU B TaOIHIl HE
3'IBUTHCS, HANPUKIAA, B mepmuil pa3 kox 512, Bci koau OyayTh
menmie 512. Kpim toro, mpu kommpecii 1 npu AEKOMIIpecii KOAu B
TaOJIUL AOAAIOTHCS MPU 0OpOOIIl OJHOTO 1 TOTO K CUMBOJY, TOOTO
11e BIIOYBAEThCS CHHXPOHHO M. MM MOXEMO CKOPUCTATUCS ITUM
BJIACTUBICTIO aQJITOPUTMYy JUIsI TOTO, W00 MIABUIIUTUA CTYIIHb
kommpecii. [loku B Tabauiio He nomaaHo 512 cumBoa, MU OyaeMO
nyMcaTi B BUXITHUW TOTIK OITiB koau 3 9 OIT, a Biapaszy Ipu
nonaBaHHi 512 = xoau 3 10 Oit. BiAnoBigHO JEKOMIIPECOpP TaKOK
MOBUHEH OyJ1e CIpuiiMaTH BCE KOAM BX1JHOTO IMOTOKY 9-01THUMH J10
MOMEHTY J0JiaBaHHS B Tabnuiio koay 512, micins doro Oynae
cnpuiiMaty Bce BXiAHI koau sk 10-01ToBi. AHanOri4HO MU OyaeMo
MOCTyIaTH MPH J10AaBaHHI B Tabmuio koiB 1024 1 2048.

3ayBa:kennsi 2. [lpu cTHCHEHHI 300pa)XX€HHS HAM Ba>KJIMBO
3a0e3MeYNTH MIBUIKICTh MOMIIYKY PsAKIB B Tabmuii. Mu MOXeMo
CKOPHUCTATHCS THM, M0 KOXXHA HACTylHa TIOJICTPOKAa Ha OJUH
CHUMBOJI JIOBLIE MONEPEIHBOI0, KPIM TOTO, MOMEPEAHIN PSIIOK BiKE
Oyna Hamu 3HaijeHa B Tabmuui. OTXe, JOCUTh CTBOPUTH CIIUCOK
NOCHJIaHb Ha PAJIKH, 110 MOYMHAIOTHCS 3 JIaHOI MiApAJNIKA, K BECh
polec MOLIYyKYy B TaOJMIl 3BEAETHCS 0 MOUIYKY B psAIKax, IIO
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MICTATBCSI B CIIUCKY JIJIsl MONEPEIHBOr0 psAKa. 3p03yMijIo, 1110 TaKa
orepailist MOXe OyTH TTPOBEICHA Ty’K€e IBUJIKO.

3ayBaXMMO TaKOX, IO pPEaJbHO HaM JOCUTh 30epiratu B
tabmumi Timbku mapy <Kox momepeaHpoi miapsaka, JA0JaHUN
cumBoir>. lliei iHdopmamii wiAKOM AOCTAaTHRO i  POOOTH
anroputMmy. Takum umaOM, macuB Big 0 mo 4095 3 ememeHTamu
<KOJI TIOTIEPEIHBOT MAPSAIKA; TOMAHUA CUMBOJI; CIHCOK IMOCUJIaHb
Ha PSAAKU, 0 TOYMHAIOTHCS 3 IILOTO PSAKA™> BUPIIIYE MOCTaBJICHE
3aBJaHHS MOIIYKY, X04a 1 Ty>Ke MOBUIBHO.

Ha npakruii qys 30epiranHs TaOauill BUKOPUCTOBYETHCS TaKe
K IIBUJIKE, SIK Y BUIIAJKY CITMCKIB, aji€ OUIbII KOMITAKTHE I10 MaM'sITi
pimeHHsT ~ Xxemi-tabnuus. Tabmuns ckinagaerbess 3 8192 (213)
enemMeHTiB. KokeH eeMeHT MICTUTh <KOJI MOTNEePEeaHbOI MiAPSJIKa;
NONAHUM CHUMBOJ; KOX 1bOoro psaka>. Kirod i mnomyky
10BXHHOIO B 20 OIT OpMY€ThCS 3 BUKOPUCTAHHSIM JBOX MEPIINX
€JIeMEHTIB, 30epekeHnx B Tabumil sk oxue yucio (key). Momommri
12 6iT mpOro YKca BiAJ@H1 M1 KO, a HACTYIHI 8 OIT i1 3HAYCHHS
CUMBOJTY.

Sk xem-pyHKIIT IpU IBOMY BUKOPHUCTOBYETHCS:

Index (key) = ((key >> 12) ~ key) & 8191;

Jle >> = moOiTtoBui 3pymeHHs BrapaBo (key >> 12 = mmu
OTPUMYEMO 3HAYEHHS CUMBOJY), ~ = JIOT14HA Orepallisi moO6ITOBOTO
Bukatouae ABO, & noriune moditosoe 1.

Takum 4rHOM, 32 JIYEHUN KIJIbKICTh MTOPIBHSIHL MU OTPUMYEMO
IIyKaHUM Koj abo TMOBIJOMIJICHHS, IO TAaKOro KOAY B TaOJMIN
HEMaE.

[Tigpaxyemo kpamuii 1 Tipmui KOeIieHTH KOMIpecii yis
naHoro anroputmy. Kpammii koedimieHT, ouyeBHIHO, Oye
OTPUMAHO IS JIAHITIO)KKA OJIHAKOBUX OaWT BEITUKOI JOBXKUHHU
(ToO6T0 myist 8-01THOTO 300paXKEHHS, BCl KPANKHU SIKOTO MArOTh, JJIS
Bu3HaueHocti, kouip 0). Ilpu mpomy B 258 psmok Tabmumi Mu
3anuieMo psajgok 0, 0 m, B 259= 0,0, 0 m, ... B 4095 = psanok 3 3839
(= 4095-256) nymnis. [Ipu npoMy B MOTIK MOTpanuTh (MepeBipTe 3a
anroputMoM!) 3840 kojiB, BKJIIOYaKO4YM KoJ ouuiieHHs. OTxe,
opaxyBaBIIu cyMmy apudmMeTrudHoi rporpecii Big 2 10 3839 (todto
JIOBXKWHY CTUCIINA JIaHIFOKKa) 1 moaumBiiM ii Ha 3840 * 12/8 (B
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MOTIK 3amuCyOThcsl 12-01TOBI KOAM), MM OTPUMAEMO Kpamiui
Koe(ILI€HT KOMIIpeEcii.

Haiiripmmii koedimieHT Oyae OTpUMaHO, SKIIO MH OJHOTO
pazy He 3yCTPiHEMO MOJICTPOKY, sika BKe € B TaOmuIll (B Hi HE
MOBUHHO 3YCTPITUCS KOJHOI OTHAKOBOI TApU CUMBOJIIB).

VY pasi, SKOI0 MU TOCTIMHO OyJIeMo 3yCTpiuaTd HOBHIA
MIIPSA0K, MU 3aMHIIeMO B BUXigHUI moTik 3840 komiB, SKuM Oy1e
BiAnoBigaTu psaaok 3 3838 cumBoIiB. be3 ypaxyBaHHS 3ayBa)KeHHS
1 ne cknane 30ubIIeHHS (airy Maike B 1.5 pasu.

LZW peanizoBanuii B hopmarax GIF i1 TIFF.

3.3.2. 3aB1aHHA 10 CAMOCTIHHOI0 BUKOHAHHSA

Bukonaiite CTHCHEHHS Ta JCKOMIIPECII0 JUIsi BKa3aHOI
nocmaoBHOCTI (Tabm. 3.3) sickpaBocTi 4dacTku 300pakeHHs (50
0aiiT) y BIAMOBIAHOCTI A0 JABOX BapiaHtiB anroputmy RLE.
[TopiBHsiiTe OTpUMaH1 pe3yNbTaTH, BHU3HAUTE XapaKTEPUCTUKH Ta
0COOJIMBOCTI 3aCTOCYBAHHSI.

Tabnuys 3.3.
[Toximana1 gani juis 3aBaanHs 3 LZW-koyBaHHSIM

Bapiant 300paxkenns*

INony61 xpyxeBa 16.bmp .

15151515292929 1515 15151515151529 15
152915 151515151515151529 1515291515
15151515151529 151515151515

3eneHuit kamiHb.bmp
2 112 105 113 124 138 145 138 137 135 140 139 138
143 138 145 142 137 129 144 137 129 125 135 143
140 144 142 138 138 138 121 80 98 98 73 42 74 31
1476 141 154 153 137 143 135137 125 137 142

43 nupekTopii, B siky BcTaHOBIEHO Windows.
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IIpooosorcenns maoba. 3.3.

115 115 115 115 115 115 115 115 115 115 115 115 115
I15 115115 1151159989 96 75 5949 89 78 75 75 89 &9
89 107 96 104 88 99 107 104 108 97 99 93 95 89 107 102

114 117 122 107 107 107 107 111 104 90 83 102 139 141
136 149 147 145 147 142 134 134 136 141 134 134 134
134 134 134 134 134 134 134 134 134 134 141 141 149
142 149 142 141 134 134 134 134 136 141

38 40 33 36 31 31 31 31 31 31 26 31 24 31 26 31 31 31
313633414054 455345535059 565957535053 50
52 50 52 50 53 50 53 55 59 74 73 77 65

87 878775757570 70757070 7570 70 75 70 70 75
69 757075757075 89 89 89 89 94 95 95 94 89 95 89 95
9572 69 72 69 69 68 69 68 68 72 69 68

Bapiant 306paskeHHs’
Kodiitasa.bmp

3
86 97 91 86

A Ha pubanky.bmp

5 Hiunanii koBuIb.bmp

6 [Tapket.bmp

7 Bysnb6amikun.bmp K

56 51 50 43 43 41 42 35 34 35 41 43 41 43 41 43 35 41
34342727262626262626272734414335343234

5 3 nupekTopii, B sKy Betanosieno Windows.
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Bapiant

306paskeHHs’

27272627262626262626262626

lIpooosorcenns maoba. 3.3.

Bapiant

306paxenHs’

Pononenapon.bmp .

3330323330434046404039322515151715
2524232320171761191712127 1315151512

1T777771077757222

By3koBwuii myx.bmp i

170 168 160 168 155 162 167 171 162 163 160 170
162 170 169 162 168 170 168 170 170 171 170 168
146 160 167 163 170 171 171 168 162 162 170 162
155 162 154 162 162 160 162 160 154 162 162 146
163 163

10

[rykaTypka.bmp

145 143 145 136 151 150 151 143 145 140 133 136
128 128 129 145 150 151 151 143 138 145 145 151
151 151 151 150 136 135 136 128 136 140 145 136
136 128 120 128 138 136 138 145 151 151 152 151
152 143

11

SInoncekuit MoTHB.bmp EEEEEE

119 150 150 150 119 119 119 119 119 119 119 119
108 119 134 150 150 134 119 134 134 150 150 150
150 150 134 134 150 150 150 150 150 150 150 150
150 150 150 150 150 150 150 150 150 150 134 119
119119

6 3 mupexTopii, B Ky BcTaHOBIeHO Windows.
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3.3.3. 3anuTaHHA 118 caMOIlepeBipKH
[TosicHITh MPUHLMIT CTUCHEHHS 1H(OpMalii 3a anropuTMOM
LZW.
. YoMy nopiBHIOE MaKCUMaJbHUN KOE(IIIEHT CTUCHEHHS 3a
anroputMoM LZW? T1osCHITH BiATIOBIb.
. Homy MakcuManbHUI KOe(]IliEHT CTUCHEHHS 3a alrOPUTMOM
LZW wmae Tuibku TeopeTuuHe 3HadeHHA? IlosicHITH
BI/IITOB1/Ib.
. HUomy  JOpIBHIOIOTH  MaKCUMaJbHMM 1  MIHIMaJIbHUN
Koe(iIieHTH CTUCHEHHS 3a anroputMoMm LZW?
J1o sIKOTO KJ1acy BITHOCUTBHCS aJITOPUTM CTUCHEHHS LZW?
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Hoparok 1
Tabnuys 1.1
@di3uyHI Ta JIOT1YHI CKJIaJIOB1 JKOPCTKOTO JIUCKY

EaemeHnt

THCKa IIpusHavyeHHs

JKopcTki AMCKM MaroTh KUIbKa IOBEPXOHb A
3anucy. [Ilepmiiii cTOpoHi TmepIIoi TMUIACTHHU
npucBoeHuit Homep 0, npyriit cTopoHi - 1, meprrii
CTOPOHI1 Jpyroi MmiacTuHu - 2 1 Tak gam. KoxxHa
CTOpOHA IUIACTUHU PO3JLJIEHA Ha KOHIIEHTPUYHI
KOJia, Ha3BaHI1 JOPIKKAMH.

Cropona

BoHa 1 3amucy AaHuX. JJOpiKKH HYyMepYyrOThCs
MOCJIIOBHO BiJ HYJBOBOi /O HAWOIMXKYOi 110
neHTpy. Halpmanpima Big I[EeHTpYy MOpDKKa Ha
HYJIbOBHM CTOPOHI BEPXHHOI IIJIACTHHHU JHCKA -
nopikka 3 HomMepoMm 0 Ha croponi 0. Ywucio
JIOPI’KOK 3QJIC)KUTH BiJl TUITY JIUCKA.

Hopixkka

[le HaitmeHIa ¢i3uyHa OJUHULIS 30€piraHHs JTaHUX
Ha YKOPCTKOMY nucKy. KokHa mOpikKa TIIUTHCS
Ha cekTtopu. CeKTop Ha JHUCKY CIYXHUTb IS
CekTop PO3MITKH  MPOCTOPY 3  METOK  IIBHUIKOTO

3HaXO/DKeHHs 1H(QopMalii. Y aucka Ha KOXXHIN

JOPIKII OTHAKOBY KUIBKICTh cekTopiB. Hymepariis
MOYMHAETHCS 3 1 cekTopa.

MiHiManpbHa OJWHHMIL aapecallii mpu 3BEpHEHHI 10
JAaHUX, KA CKJIAJA€ThCS 3 OJHOTO a00 JEKIIBKOX
CyMDKHUX  CEKTOpIB  JOpDKKH. Skmo s
po3minieHHs (aitly CyMDKHHMX KJIacTepiB He
BHCTA4a€, TO JUII HBOIO BHAUISIOTHCS  1HIII
HECYMDKHI Kkiactepu. B pesynbrari BUHHUKaE
dbparMeHTOBaHICTh (aiay, IO NPU3BOJIUTH 0
3HM)KCHHS IIBUJKOCTI 34YMTYBaHHS JaHuX. Po3mip
KJIacTepa KPaTHUM IIJIOMY YHUCTYy ceKTopiB. Daiin
3aBXK/IM 3aiiMae I11J1e YUCIIO0 KJIacTepiB.

Kaacrep

CyKymHICTh ~ JOPDKOK, IO  HAJCKHUTh  BCIM

WJIiH ) Lo ..
1 Aap MOBEPXHSIM 1 3HAXOJUThCS HA PIBHIM BIJACTaHi Bif
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oci o0epTaHHs, 3 OJHAKOBUMH MOPSIAKOBHUMHU
HOMEpAaMH, pO3TallloBaHI Ha pI3HUX JUCKAX
BIHYECTEPA.

CTpyKTypa 3aBaHTAKYBAJBHOI0 CEKTOPA HAKONIMYYBAa4a 3
¢paitsioBoro cucremoro FAT
3arajJpHa CTPYKTYpa 3aBaHTAKyBaJIbHOI'0 CEKTOPA

HAKOMUYYBaya
3cys Pﬁozil\:;p Indopmanin
0 446 Kon nporpamu-3aBaHTaxyBajJbHUKA

IBE 16 Poznmin 1

ICE 16 Pozmin 2

1DE 16 Pozmin 3

1EE 16 Pozmin 4

1FE 2 Curnarypa kiHng cekropa (55 AA)

Crpykrypa Tadauui po3aiiais (Partition Table)
(nas1 BUay posmitku MBR)

3eye P‘;);%a;p Indopmanis

0 [Ipanop akTUBHOCTI PO3ILITY

1 [ToyaTok po3/1ay — roJliBKa

2 [TouyaTok po3ainy — cextop (6iTu — 0-5,
JOpiXKKa — 01T 6,7)

3 1 [TouaTox po3ainy — Aopikka (crapiii
oiTH 8,9 30epirarTbes B
MONIEPETHHOMY OQMTI)

4 1 Kox tumny po3zainy

5 1 Kinenp po3aiury — royska

6 1 Kinenp posainy — cexrop (6itu — 0-5,
JIOpi’kKa — 0i1TH 6,7)

7 1 Kineup po3miny — nopixkka (crapiiri
oiTH 8,9 30epiraroTbes B
MOTNEPETHHOMY OAMTI)

8 4 3CyB IEPIIOro CEKTOpa PO3ILITY

0C 4 KiIbKiCTh CEKTOPIB PO3ALTY
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HonaToxk 2
Tabnuys /12.1
CTpyKTypa 3aBaHTa)KyBaJIBHOTO CEKTOpA HAKOIMMYYyBaya 3
daitmoBoro cucteMoro NTFS

3cyB Po3mip OaiiT Indopmanis

0 3 Komanga JMP wHa noyaTtkoBuu
3aBaHTaXyBau

3 ? Inentudikarop NTFS  (ASCII-
CHMBOJIN )

0B 2 Po3mip cekTopa (B 6aiiTax)

0D | Po3mip kimactepa (B ceKTOpax)

OE 2 HynboBe

10 3 HynboBe

13 2 HynboBe

15 1 Onucysau cepenonuia (F8 ado FO)

16 2 HynsoBe

18 2 KinpKicTh CEKTOpIB Ha JOPIXKII

1A 2 KibKiCTh TOJIOBOK
KinbkicTh CKPHUTHX CEKTOpIB

1C 4 (CexkTopiB 10 IMOYATKy JOTIYHOTO
JIMCKY)

20 4 HynboBe

24 4 80 00 80 00 (He BUKOPUCTOBYETHCS)

28 8 Po3mip 0rivHOTO AKCKA B CEKTOpax

30 8 Howmep nouaTtkoBoro knacrepa MFT

38 3 Homep movaTkoBoro kiacrepa Korii
MFT
Po3mip 3anucy MFT (B kmacrepax

40 1 .
abo Oaiitax)

41 3 HynboBe

44 1 Posmip  iHgekcHoro  Omoka (B
KJIaCTepax)

45 3 HynwoBe

48 8 CepiitHuii HOMEp JIOTIYHOTO JIMCKa

50 4 HynboBe
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54 426 Koa nouyaTkoBOro 3aBaHTakxyBaya
Curnarypa KIHIIS
IFE 2 3aBaHTAXXyBaJIbHOTO cekTtopa (55
AA)
CTpyKTypa 3aBaHTaKYBAJbHOI0 ceKTOpY po3ainy (PBR)
g FAT 16
3cys Pg;:v:;p Indopmanin
0 3 Komanga JUMP Ha mnporpamy npOJOBXEHHS
3aBaHTaxkeHHsI OC
3 8  Haspa ¢ipmu 1 OC B skiit Oyno BiaQOpMATOBAHO
JUCK. (HEOOOB SI3KOBO)
11 2 KiugbkicTh OaliT B CEKTOPI
13 1 KiJIbKICTh CEKTOPIB B KJIacTepi
14 2 Uucno pe3epBHUX CEKTOPIB JIO CKJIagy SKOTO
Bxoauth BOOT-cexTop
16 1 KinpkicTs komiit FAT
17 2 Kinpkicts enementiB ROOT.
BarajibHa KIJIbKICTh CEKTOPIB JIOTIYHOTO AMCKA, 32
19 2 yMOBH, 1110 BiH MeHIie 32 Mbyte. Skmo Oinbiie,
TO TaM «0»
21 1 bailT geckpunropa cepeloBUIIa
22 2 KibKiCTh CEKTOPIB, sK1 3aiimae onHa komist FAT
24 2 KiJTbKICTh CEKTOPIB HA JOPIXKIT
26 2 KibKICTh TOTIBOK 200 TOBEPXOHD
28 4  KigpKicTh IPUXOBAHHUX CEKTOPIB
32 4 3arajgbHa KUIBKICTh CEKTOPIB, SIKIIO PO3JALUT O1IbIIIE
32 Mbyte
36 1 Tun npuctporo (80h)
37 1 PesepBHuii 0aiT (3anmoBHEeHUM «0»)
38 1 ASCII kox «)»
39 4  CepiiiHHIl HOMEp AWMCKA
43 11  Mirtka Tomy
54 8 «FAT 12 a6o FAT 16» (psi10K)
62 2 Curnatypa «55SAA»
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Joaarok 3
Tabnuys /13.1

CTpykTypa 3aBaHTaXYBIBHOTO cekTopy po3ainy (PBR) ms

FAT 32.
Po3mip
3cyB B Indopmanin
OaiiTax
177 4 Pe3epBHa 00s1aCcTh, BUKOPUCTOBYBAHA CHCTEMOIO
(3armoBHeHa «0»)
21 1 baiiT geckpunTopa cepeaoBUIla
22 2 Peseps (piBamit «0» mast FAT 32)
24 2 KiapKicTh CEKTOpIB Ha JOPIXKII
26 2 KinpKiCTh TOJIIBOK 200 MOBEPXOHb
28 4 KinbpKiCTh IPUXOBaHUX CEKTOPIB
32 4 Pesepn
36 2 KinbkicTh cekTopiB mig ojaHy kKomiro FAT
38 6 Peszepn
44 4 [loyaTKkOBHMI KJIaCTEP KOPEHEBOTO KATAJIOTy
48 2 3anucana «1»
50 ) Homep cektopy 3 komieto BOOT cekropy (sik
MIPABUIIO «6»)
52 12 Pesepn
64 1 ®Di3uyHUN HOMEP MPUCTPOIO
65 1 Peszepn
Posmmpena curHatypa 3aBaHTaxkyBada (KO
66 1
«2%hy)
67 4 CepiitHuil HOMEp IPUCTPOIO
71 11 MiTtka Tomy
82 8 psanok «<FAT32 » (6e3 koay kiHug psjka «\0»)
90 2 Curnarypa «55AA»

7 (mepui 17 (0-16) GaiiT 36iraroThes 3 3aBaHTaXyBaTbHUM cekTopoM FAT 16)
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Tabmums J13.2

Crpyktypa FSInfo (3cyB BITHOCHO TOYaTKy CEKTOpA)

Po3mip

3cyB Baiir Indopmanis
Posmupena curHarypa «41615252» miarBepikye
0 4 T€, 10 CEKTOP BUKOPUCTOBYETHCS IJISi CTPYKTYpPH
FSlnfo
4 480 |Peseps
Curnatypa «61417272)» — cTpyKTypHa cUTrHaTypa
484 4
FSlnfo
488 4  BarampHa KUIBKICTh BUIBHHX CEKTOPIB
492 4  Homep ocTaHHBOIO KJIacTepa
496 2 Curnatypa «55SAA»
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Jonartoxk 4.

Crtpykrypa 3anuciB npo 00’ekr B PpaiisioBux cucremax FAT

16i FAT 32
Tabnuys /4.1

CtpykTypa 3anuciB mpo 00’ €KT B KOPEHEBOMY KaTajio3i B

daitosiit cuctemi FAT 16

3cys Pg;:v:;p Indopmanin

IM's 00'exty aitnnoBoi cucremu. Lle im's

0 2 3aBKJIA 3AIHCAHE Y BEPXHBOMY pericTpi
1 BUpPIBHSHE MO JIIBOMY Kparo, CIpaBa
JI0J1aHI CUMBOJIU TIPOITYCKY

8 3 Posmmpenns iMeHi 00'eKTy

11 1 baiit arpu0yTiB 00'eKkTy

12 10 PesepB

22 2 Yac  cTBOpeHHs  ab0  OCTaHHBOL
moaudikarii 00'ekTy (IT,XB,CC)

24 2 Jlata  cTtBOpeHHs  ab0  OCTaHHBOI
Moaudikarii 00'ekTy (J1,MM,piK)

26 2 Howmep MEPIIOTro KJIacTepa
PO3MOIICHOTO 00'€EKTY

28 4 Po3mip ¢aitny B Oaiitax abo «0» sKIio
1€ IUPEKTOpis
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Tabnuys /[4.2

CTpykTypa 3anuciB po 00’€KT B KOPEHEBOMY KAaTaJI03i B
¢paitnosiii cucremi FAT 32 (mepuui 12 6aiit 30irarorbes i3
cTpykryporo geckpunropa FAT 16)

3cys szll;:;p Indopmanis

12 8 PesepB

20 2 Crapia yacTuHa HOMEpa Kjacrepa

22 2 Yac  cTBOpeHHs  ab0  OCTaHHBOL
moaudikariii o0'ekty (TT,XB,CC)

24 2 Jlata  cTtBOpeHHs  ab0  OCTaHHBOI
moaudikarii 00'ekTy (I1,MM,piK)

26 2 Mogoaima yacTuHa HOMEpa KJIacTepa

28 4 Posmip aitiny B Oaiitax abo «0» sKIIO

11 JUPEKTOPis
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[TopiBHsTIEHA XapaKTEPUCTHUKA PO3TIISTHYTHX (

JlonaToxk 5
Tabnuys /15.1
alJIOBUX CUCTEM

dakTop

FAT32

MOPiBHSIHHS FAT (VFAT) NTFS
MakcumanbHul 2 I'6Gaut 2To6 [IpakTrano
pO3Mip TOMY HEOOMEKCHUI
MaxkcumanbHe [Tpubnu3no 65 | Ilpaktuuno He | IlpakTHyHO HE
gucio (aitiB Ha TUCSY 00MEKEeHO 00MEXKEeHO
TOMI
3 mATPUMKOIO | 3 TIATPUMKOIO 255 cMMBOIIIB,
JIOBI'UX IMEH - | JOBIHX IMEH - OyIb-s1Ki
In's baidy 255 CI/IMBOJIViB, 255 CI/IMBOJIViB, CHMBOJIH 6}{)11?-
CUCTEMHUI CUCTEMHUI AKuX andasiTiB
Habip Habip (65 THCSY pi3HUX
CHMBOJIIB CHMBOJIIB 300pakeHb)
MoxnuBi bazoBuit Habip | ba3zoBwuii HaGip Bci mosxmBi
atpulyTu Qaitry
Hewmae Hewmae Tak (moynHarouu
3 NT5.0
besneka BGYI{OBE}Ha
MO>KJTUBICTD
bi3ugHO
mudpyBaTH JaHi)
CTHCKAHHS Hewmae Hewmae Tak
Cepenus [Torana [ToBHa —
(cuctema ayxe (3acobu aBTOMaTHYHE
mpocTa i ToMy | onTuMizarii 3a BITHOBJIEHHS
JamMaTUCs MIBUAKICTIO CUCTEMHU TIpU
0CcOo0JIMBO IOpUBENH 10 | OyIb-sIKuX 3005X
CrilikicTb 10 HIYOMY :)) HOSIBU (He paxyrouu
3001B cabKkux 1mo | (pi3MuHI HTOMUIKU
HaJIHHOCTI 3ammucy, KoJu
MICIIb) MMUIIETHCS OJHE,
a HacIpaBi
3aMHUCYETHCS
1HIIIC)
MiuimaiibHa [lokpamena 3a | MakcumanbHa.
(Bemuki paxyHOK Hyxe epexTuBHA
ExonomiuHicTh po3Mipu 3MEHILEHHS cucrema
KJIaCTepiB Ha pO3MipiB 30epiraHas
BEJTMKUX KJIACTEPiB JTAHUX.
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dakTop

FAT32

MOPiBHSIHHS FAT (VFAT) NTFS
JIMCKaXx)
Bucoka aiis [ToBHicTIO Cucrema He
MaJIoro Yyucia aHAJIOTIYHO | JyXe e(eKTUBHA
daiinis, ane FAT, ane na JUISL MAJTUX 1
[IBUIKO JTUCKaX MPOCTHUX PO3ILTIB
3MEHIITY€ThCA 3 BEJIUKOTO (mo 1 I'GaiiT), ane
MOSIBOIO po3Mipy pobota 3
BEJIMKOT (ecaTku BEITUYE3HUMU
KUIBKOCTI ['Gaiit) MacHUBaMHU JaHUX
. (aiiniB B MTOYMHAIOTHCS 1 3HAUHUMH
[IBuakomis .
Karajorax. npo0iemMH 13 KaTajoraMmu
pe3yabTar — CHTHHOIO OprasizoBaHa siK
1151 c1abo OpraHi3ami€io HE MOKHA
3aII0BHEHUX JTaHUX epeKTUBHIIIE 1
JIUCKIB — JTy>K€ CUIIBHO
MaKCHMaJIbHa, MIEPEBEPIYE 32
TS MIBUIKICTIO 1HIII
3aMIOBHEHHUX — CUCTEMH
noraHa
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Joxarok 6
®opmat noJiiB y onuci paitny

Tabnuys /16.1
dopmar noJs yacy
bitu popmary 3HauYeHHS
15-11 INogunam (0-23)
10-5 XBuiunau (0-59)
40 Cexynau/2 (0-29)
Tabnuys /16.2
dopmar 1oJis 1aTu
bitu popmary 3HauYeHHS
15-9 Pik (0-119)+1980
8-5 Micsnp (1-12)
04 Jenb (1-31)
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TOJATOK 7

3HauyeHHda ejeMenTiB Ta0auni FAT

FAT16 FAT32
3HauYeHHS Tun kimacrepy 3Ha4YeHHS Tun kimacrepy
0000 Binpauii kmactep | 00000000 | BigpHuii K1acTep
FFFO-FFF6 | 3apesepBoBanuii | FFFFFFFO— | 3ape3zepBoBanuii
KJIACTEP FFFFFFF6 KJIACTEP
FFF7 [Toranuit FFFFFFF7 [Toranuit
KJIacTep KJIacTep
FFF8— FFFF OcranHi FFFFFFF8— OcranHi
KJ1acTep B FFFFFFFF KJ1acTep B
CIIUCKY CIIUCKY
0002—FFEF Howmep 00000002— Howmep
HACTYITHOTO FFFFFFEF HACTYITHOTO
KJIacTepPy B KJIacTepy B
CIIUCKY CIIUCKY
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JOJATOK 8
ATpulyTH (aiiiis

bitu arpubyra

3HadYeHHS

JIume yuTaHHs.

daiin npu3HAYCHUN TIIBKU JUIsl YUTAHHS, B
HBOI'O HE MOJKHAa HIYOTO 3amucyBaTH abo
CTUPATH MOTO.

OO0'eKT MPUXOBAHOTO THIIA.

Ile daiin nHe Oyae 3 SIBAATUCS B CIUCKY (aitiis,
CTBOPIOBAHOMY  KOMAaHJOI0  OTIEpaIiiHO]
CUCTEMH.

CucreMHuit 00'€KT.
[lefi O6iT BcTaHoBiIeHU y Qailnax, fKi €
CKJIaIOBOIO YaCTHHOIO OMEPALiiHOT CUCTEMH.

OO0'ekT BU3HAYAE MITKY TOMY.

Jlns uporo Jeckpunropa mojie iMeHi danmy 1
PO3IIUPEHHS PO3MIAJAIOTECA SK OJHE II0JIe
OBXHUHOKO 11 Oair.

OO0'exT — 116 TUPEKTOPIS.
Heckpunrtop  omucye 00 €KT, SKUH €
IT1IKATaJI0rOM JAHOTO KaTaJory.

O0'exT — 1€ aii.
Heckpunrop  omucye  (aiin,  Akuil €
M1KaTaJIOTOM JaHOTO KaTaJory.

3ape3epBOBAHUM.

3ape3epBOBAHUM.
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Joxarok 8

HAIIIOHAJIbHU YHIBEPCUTET BIOPECYPCIB I
NPUPOJOKOPUCTYBAHHSA YKPAIHU
Kadeapa koM’ r0oTepHEUX cCHCTEM i Mepex

“3ATBEPIXVIO”

JlexkaH GaKkybTeTy
1H(popMaIIHUX TEXHOJIOT1H
pod. O.T.

['masynoBa
“ ” 2019 p.

PO3TJISIHYTO I CXBAJIEHO

Ha 3aciganni kadeapu KoM’ OTEpHUX
CHUCTEM 1 MEpex
[Iporokon Ne  Bixg
2019 p.

3aB. Kadeapu Jlaxno
B.A.

(13 2

POBOYA ITPOTPAMA HABYAJIbHOI JUCIUILIITHA
CUCTEMHE ITPOI'PAMHE 3ABE3IIEYEHHSA

CoemiajpHICT

dakynbTeT
Po3pobnuk:

123 “Komm’totepHa iHxeHepis”

[HdopmariitHux TeXHOJIOTIH

CaBunpka S1.A., TOLICHT

Kwuis — 2019 p.
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1. Onuc HaByaabHOI AUCHUIUIIHU «CHCTEMHE MpOTpaMHe

320€3MeYEeHHI

["anmy3p 3HaHb, HANIPSM MIATOTOBKH, CIEIIANbHICTD,
OCBITHBO-KBaJTI(DiKaIlIHHHI PIBCHb

["any3p 3HaHb 12 — Taopmartirini TEXHOJIOT1i
CrieniajabHICTh 123 — Komm’1oTepHa iHXeHepis
OcBiTHRO-KBaMipiKaiiHUK | OakamaBp

PIBEHb

XapakTepuCcTHKa HAaBYAJIBHOI TUCIHUILTIHI

Bun BubipkoBa

3arajgpHa KUIBKICTH TOJUH 90 90
Kinekicte kpenutiB ECTS 3 3
KipkicThb 3MICTOBUX | 2

MOJIYJIIB

Kypcosuii mpoekt (po6ota)

(sxkm0 € B pobodomy

HaBUYAJHLHOMY IIJIaH1)

dopma KOHTPOJIIO 3aJTiK 1CITAT

[Toka3HMKYM HaBUYAJIBLHOI AUCIUIUIIHMA JJIsI IEHHOI Ta 3a04HOi (hopMm

HaBYAHHSI
Pik miarotoBku 3,4 (2,3 ck)

CemecTtp 6(4) 7(5)
Jlex1iiini 3aHATTA 15 30
[TpakTuyHi, CEMIHApPChKI | — —
3aHATTSA

JlaGopaTopHi 3aHATTS 30 15
CamocrTiiiHa poboTa 45 45
InuBiMyanbHI 3aBIaHHS — —
Bceworo 90 90

Merta Ta 3aBIaHHsI HaBYAJIbHOI JUCIUAIIIHU

Merta: mnpodeciiiHO 3acTOCOBYBAaTH CHCTEMHE IpOTpaMHE
3a0€3MEeUCHHS] KOMIT FOTEPHUX TEXHOJIOT1M TiJ Yac HaBYaHHS 1
HABYUTHUCS CTBOPIOBATH BJIACHE CHCTEMHE IpoTrpaMHe 3a0e31eUCHHS
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3 MeTol Oulbll e(QEeKTMBHOIO BHUPIIIECHHA 3ajad  aHajizy,
onTHMi3ailii, MPOTHO3YBAaHHS CTaHy pPOOOTH KOMII IOTEPHOTO 1
MEpPEKEBOT0 YCTaTKyBaHHSI.

3aBaaHHs MOJSTAE B OTPUMAaHHI CTYJCHTaMU 3HaHb Ta HABUKIB
poboTu 3 cy4acHHUMH 1HGOPMAIIHHUMHU TEXHOJOTISIMH, SIKi
J03BOJISIIOTh  JIarHOCTYBAaTH 1 BUIPABJIATH JIOTIYHI  TTOMUJIKA
HAKONM4yBayiB HAa HU3bKOMY PiBHI.

OCBO€EHHS Cy4acCHOTO CHCTEMHOTro 3a0e3lNedeHHs mepeadadae
n00pi 3HaHHSA B cepl CydacHUX OMepalifHuX CUCTEM Ta OCHOBHUX
NPUCTPOIB  MEPCOHAJIBHOTO  KOMIT'IOTEpa, a  TakKoX  MOB
porpaMyBaHHS SIK HU3bKOTO, TaK 1 BUCOKOTO PiBHIB.

Y pe3ynbTaTi BHBUEHHS HABYAJIBbHOI IUCHMIUIIHM CTYJCHT
MOBUHEH
3HATU:
®CKJIa/l, IPU3HAYEHHS Ta OCHOBHI TEXHIYHI XapaKTEPUCTUKU
€JIEMEHTIB MEPCOHATBHOTO KOMIT I0TEPA;
®TIPU3HAYEHHS, BUAM, CTPYKTYpPY Ta (YHKILIi CHCTEMHOTO
HIpOTrPaMHOTO 3a0€3MeYEeHHS;
®TIIPU3HAYEHHS, MOXKJIUBOCTI Ta (YHKIII (QaillloBUX CHUCTEM,
K1 MOKYyTh OyTHM BHUKOPHCTaHI B MpPaKTH4HIA poOOTI 3a
CIELIAJIbHICTIO;

BMITH:
ef00pe  mMpalloBaTH  HAa  CYYaCHMX  KOMII IOTepax,
BUKOPHUCTOBYIOUM 3HAHHS PO OMNEpalliiiHi CUCTEMU;
®pOOHUTH MOCTAHOBKY 3ajadul JiJIsl BUPIIICHHI 11 32 JOTIOMOTO10
CHUCTEMHOI'0 IPOrPaMHOTO 3a0€3MEUCHHS;
®IIPaBWJILHO BHOpaTH ab0 CTBOPUTU BJIACHE CHCTEMHE
nporpaMHe 3a0e3MEUeHHs], $KE JOIMOMOXKE BHUPIIIUTU
3ajavy;
®BHUKOPUCTOBYBATU CUCTEMHE MpPOrpamMHe 3a0e3MeyueHHs s
BUPIIICHHS 3aJ1a4 0 CHEI1aIbHOCTI.
1. Ilporpama Ta CTpyKTypa HaBUYajbHOI JUCIUILUIIHU Ha 4-Hii
(6-mif) cemecTp
8.
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KinpkicTh roqua

Ha3Bu 3micToBUX MOAYyIiB | JeHHA (opma
1 TeM yChOTO | Y TOMY YHCJI1

11 I nab. | iHA. | C.p.
1 2 3 4 5 6 7
3MicTOBHM MOYJIb |
Tema 1. Ilomstra CII3, | 12 1 3 8
XapaKTEPUCTHKU
OCHOBHHMX CKJIaJOBHX.
Tema 2. Knacudikaris OC | 13 3 4 6
Ta TEHACHIII1 y
CTPYKTYPHil TOOYI0BI.
Tema 3. Crpyktypa | 11 2 4 5
(hailyIoBUX CHUCTEM THILY
FAT.
Tema 4. Joctyn go|l12 2 4 6
00’€KTIB ¢aitnoBoi
CHCTEMH.
Pazom 3a  3mictoBuM | 48 8 15 25
MoayJiem |
3MICTOBHI MOTYJIb 2
Tema 5. Opranizamis | 12 2 4 6
daitnoBoi cucremu NTFS
Tema 6. ®di3nynHa | 10 1 4 5
opraizarfis ¢aitnoBoi
CHCTEMH.
Tema 7. Opranizamis | 12 3 4 5
nam’ siTi peaIbHOrO
PEKUMY.
Tema 8. Opranizanmis | 8 1 3 4
yIpaBJiHHS TMPOIEeCaMH B
onno3axayin OC.
Pazom 3a  3micTtoBuM | 42 7 15 20
MOJTyJIEM 2
Vcporo rogux 90 15 30 45

251




2. Temu 1abOpaTOPHUX 3aHSThH

No | Ha3ea temun Kinbkicth

3/m TOJINH

1 JocmipkeHHs: koHirypaiii TexXHIYHUX 3aco0iB 4
EOM

) JlocnmipkeHHsT opraHizaliii po3moJiiyly >XOPCTKOTO 6
JIMCKY Ha JIOT14H1 JUCKH
JlocmipkeHHsT OpraHizaiii JoCcTymy A0 OO0 €KTIiB

3 . N 4
daitmoBoi cucremu FAT16
JlocmipkeHHsT OpraHizamii JocTymy A0 OO0 €KTiB

4 . . 4
(aitmoBoi cucremu FAT32

5 YCyHEHHS JIOTIYHMX TIOMHUJIOK B  CTPYKTYpi 6
daitnoBux cucrem tuny FAT

6 Po3poOka mnporpamMHuUX MOIYIIB  JOCIIIKEHHS 6
3aBaHTA)KEHHS] BUKOHABYHMX MOJTYJIiB

4. Tlporpama Ta CTpyKTypa HaBYaJIbHOI TUCIUILUIIHU HA S-UH

(7- mit) cemecTp

KinekicTs roqua

HazBu 3MicTOBUX MOy TiB neHHa hopma
1 TeM yChOTO y TOMY YHCI
11 n | jab. | iHA. | c.p.
1 2 31 4 5 6 7

3MiCTOBHI MOIYJIb |

Tema 1. Opranizamuis 14 5 3 6

CUCTEMHU TIepepUBaHb Y
peanbHOMY pexuMi
poboTu mpolecopa.

Tema 2. JlucumrmuiiHu 15 5 2 8
00CITyroByBaHHS

nepepUBaHHs

Tema 3. OOpoOHuK 14 5 3 6

nepepuBaHb, K CKIAJA0Ba
cuctemMuux ytuiit Ta OC.

Pazom 3a  3MiCcTOBUM

43

15

20
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MoayJiem | ‘ ‘ ‘ | ‘

3MICTOBHI MOIYJIb 2

Tema 4. Jloriuna 17 6 3 8
apxiTeKTypa Cy4acHUX
TPOIIECOPIB.
Tema 5. Opranizanis 14 4 2 8
nam’STi Ta KeIl maMm’ Tl y
cyuyacHux [IEOM.
Tema 6. Opranizaiis 16 5 2 9
B3aeMOIi1 MIXK
MIPOIIECOPOM Ta MaM’SITTIO.
Pazom 3a  3MicToBHM 47 15 7 25
MOJyJIEM 2
Ycroro roguu 90 30 15 45
5. Temu 1abopaTOPHUX 3aHATH
No Hassa TeMu KinbkicTh
3/1 TOIUH
1 JlocaimKeHHs peamizari anapaTHUX Ta 4
MporpaMHuX 00OpOOHUKIB IEPEPHUBAHD
) Po3pobka amapaTHuX OOpPOOHHMKIB TEpepUBaHb 3
3rijiHo cranaapty AMIS
3 | JocnmikeHHs TUTIOBUX XapaKTEPUCTUK MpoIecopa 4
4 JlocmipkeHHs PO3LIMPEHUX MO>KJIMBOCTEN 4
npolecopa.
6. TeMu ceMiHapChKUX 3aHATh
No | Ha3ea temun KinpkicTh
3/m T'OJINH

He nmepen6aueno po6o4yrM HaBYAJILHUM IIAHOM
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7. TeMu npakTUYHUX 3AHATH

No KinbkicTh
HazBa remn
3/11 TOIVH

He nepenbaueno po6oynM HaBYAIHHUM TUIAHOM

8. AHorammii JeKin

o/ Tema 1 3micT nekmiit Mmomyro 1 (4-uit abo 6-uit cemecTp)

[Tonstrss CII3, XapakTEpUCTHKHM OCHOBHHMX CKJIAJJOBUX.
Hanaetpcs Bu3HaueHHd NOHATTS “CHCTEMHE NporpamHe
3abesneuenHs” (CII3), sk mporpaMHOro KOMILIEKCY, IO
1 CHUIBHO BUKOPUCTOBYETHCS BCiMa KOPUCTyBadyaMH B paMKax
00YHCITIOBAJIBHOT CUCTEMH. 3T1IHO 3 11boro Bu3HaueHHs CII3
MOXHa pO3AUIUTH Ha: onepalliiiny cuctemy (OC);iHTepdeiic
OC 3 KopucTyBayeM; CUCTEMHI IPOrpaMu; YTUJIITH.

Knacudikamis OC Ta TeHAEHIT Yy CTPYKTYypHiHd MOOyIOBI.
PosrnsHyTi nuTaHHa Ta cQoOpMysbOBaHI BHUMOTH  JO
po3pooku OC, cepeax SKUX BHUIUIGHO JBI KaTeropii:
byHIaMeHTaJIbHI Ta KOMepIIiiiHl. Po3risnaroTecs kputepii
knacudikamii OC, Taki £K, KUIBKICTB 00pOOIIOBAaHUX
2 3aBJaHb y OJMHHULIO 4Yacy OIATPUMKA  JIEKIIBKOX
IPOLECOPiB; BPaxyBaHHS pPEaTbHOTO Yacy BHUKOHAHHS
IPOLECIB; MIATPUMKAa MEPEKEHUX OCOOJMBOCTEH Ta T. 1.
Busnaueni Ta oxapakrepu3oBaHi eranu po3BuUTKy OC:
monoitHi OC; 6araropiBaeBi OC; tpupiBaeBi OC; OC mo
UMy * KIeHT-ceprep’’; Mikposiaepai OC

Crpykrypa daitnoBoi cuctemu tumy FAT.

Po3rnsiHyTi KiIIO4OBI  MOHSATTS (DailyioBOT CHUCTEMH JaHOTO
tumny. CTpykTypa JjoriyHoro nucky. KopeneBuil karajior,
nigkatamoru, Qaitmu.  Ctpykrypa Karamory. TaGmumis
po3mimienHs  ¢aitmis.  Opranizauis  AOCTymy 10
iHdopmariiaux Tabauik daitoBoi cuctemu 3 piBas BIOS.

Hoctyn 10 06’ €KTiB (ailioBoi cucTeMu.
4 Turin  o0’extiB  (aitioBoi  cuctemu. IlpencraBieHHs
iHopMmaiii npo 06’ektu y cayx6oBux nanux OC. [ii OC
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IpU CTBOPEHHI, BIAKPUTTI Ta BUIY4YEHHI 00’ €KTIB (hailjoBoi
cucteMu. BusBIEHHA MNOpyIIEHb y CTPYKTypl (hailiaoBoi
cuctemu. Opranizanis AOCTYIy Y MEXaX *XOPCTKUX IHCKIB
pi3HOTO 00CHTY.

Ne
/11

Tema 1 3MicT nekii Mmoayro 2(4-uit abo 6-uit cemecTp):

Opranizariis (aitoBoi CUCTEMH NTES. Posrisag
byHnaMeHTaIbHUX MOHATH  (aitmoBoi  cuctemu NTEFS.
[MigTpumka y mexax W/2k pisHuX THMIB (DailIOBUX CHUCTEM.
Oco6muBocti auHamiyaux auckiB NTFS. Ocob6muBocti y
opranizamii QaitnoBoi cuctemu NTFS. Bumorm no NTFS.
Moskmuocti NTFS.

di3zuyna opranizauis ¢ainoBoi cucremu. [lotoku, atpudyTw,
CTpyKTypu aTtpuOyTiB. Amnamiz 3anucy MFT. Crpykrypu
CUCTEMHHX TaOJIHIIh

Opranizaitis maMm’sTi peaqbHOr0 PEeXHMY. Po3risgaroThCs
0COOJIMBOCTI ~ OpraHizaiiii mam’gTi pealbHOr0 PEeXKUMY.
Hanmaerbcss TOHSATTS JIOTIYHOTO Ta  (PI3MYHOrO  ajapecy
pealbHOTO PEKUMY, CTPYKTYypH OJoKy mam’sTi. OpraHizaris
OJIOKIB TaM’sIT1 y BUTJISAI OJHOHAIPABICHOTO CIIMCKY JaHHX.
Knacu, Tunu 65okiB nmam’siti. [nenTudikais 0J10KiB mam’sTi.
Crparerii pe3epByBaHHS Ta 3BUIbHEHHS OJIOKIB IIaM STi.

Opranizalis ynpasiiHHs npolrecamu B ogHo3agaunit OC.
PosrnsinatoTbess mUTaHHSA CTPYKTYpP BUKOHABYMX (aillliB Ta
BUKOHABYMX MOJYJIB B cepeaoBunll oaHo3anayHoi OC.
HanaeTbcst MOHATTS 3arojloBKY BUKOHABYOro (aitiny Ta iioro
BUKOPUCTAHHA Yy TIPOLIECl 3aBaHTaXEHHS Ta 3aIllyCKy Ha
BUKOHAHHS 3aj1ayl. Po3risgaroTbes eranu 3aBaHTaKEHHS
COM Tta EXE mnporpam. OOuuciatoBaHHS HEOOXiTHOTO
po3Mipy Juisi (popmyBaHHSI OJIOKY OTOYEHHS Ta MPOTPAMHOTO
onoky mpu 3amycky COM ta EXE- nmporpam. Hactpoiika
pericTpiB Mpolecopy Mpu Mepeaadl YNpaBIiHHS MPOrpaMaM.
[ToHSTTSI OBEpJICHHUX MPOIIECIB.
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3/

Tewma 1 3MmicT nekii Mmoayto 1 (5-uit abo 7-uii cemecTp)

Opranizaiiis CUCTEMHU NEPEPUBAHb y PEATbHOMY PEXUMI
pobotu mpomecopa. Hamaerbcs cTpykTypa cHCTeMHU
nepepuBaHb pealbHOMY pekuMi. HagaroTbCs TOHATTA
amapaTHe TIEpEepHBaHHSI , TMPOTPaMHE IMEpPEepUBaHHA,
MOMHJIKA, JIOBYIIKA. PO3risinaioTbcss THTAaHHSA amapaTHUX
3ac00iB 'y cucrteMmi mnepepuBaHb. Hamaerbcs joriuHa
CTPYKTypa KOHTpoJIepy nepepuBaHHs. Po3risimaeTscst cxema
00pOOKH MepepruBaHHs Bl IPUCTPOIO JI0 MPOIECOPY.

Jlucuumiing o0CIyroByBaHHS IEpepUBaHHS.

Posrnsnatorbes  HaMOLIBII — THIOBI  Cy4yacHI.  CXEMHU
(IucuuIuliHA) OOCIYTOBYBaHHSI TEpPEpUBaHHSA Taki fK: 3
aOCOIIOTHUM MPIOPUTETOM, 3 BIZTHOCHUM MPIOPUTETOM, Ta 32
MPUHITUIIOM CTEKYy. PO3TisimaroThcsi MHUTaHHS OpraHizaiii
CUHXPOHHHUX Ta aCHHXPOHHUX MEPEPUBaHb.

OOpoOHUK TepepuBaHb, K CKJIaJ0Ba CUCTEMHUX YTHIIT, Ta
OC.. Hanmaerbcst MOHATTS TUIMIB OOPOOHUKIB TEpEpUBAHb,
NUTaHHS B3aeMo/lii 00poOHuka Ta OC. Po3risimatoTbes pi3Hi
CTPYKTypH  oOprasizaimii  oO0poOHuKiIB. PosrisjgaroThbes
MUTAaHHS TPOOJIeM BUKOPUCTaHHS CHUCTEMHUX (YHKIIN B
anmapatHux oO0poOHWKax. HamaeTbcss TOHATTS Cy4YacHHUX
CTaHJApTIB HA HAMMCAHHS OOPOOHUKIB NIEPEPUBaHb.

Ne
/1

Tema 1 3MmicT JekIiid Moayto 2 (5-uit abo 7-uii cemecTp)

JloriuHa apxiTeKTypa Cy4aCHUX IPOIECOpiB. ApXITEKTypa p
MIPOIIECOPIB PO3MIIAAAETHCA HA MPUKIIAAl ABOX ciMecTB Intel
ta AMD. HajmaeTbcss TOHATTI Ta pO3TIAAAIOTHECS CTPYKTYPH
CyYacHHX OaraTosAepHUX Ta 0araTomnpoIeCOpHUX
KOMILIEKCIB.  Po3rimsparoTeecss  MUTaHHSA — MapajieinizMmy
BUKOHAHHSI  OO4YHMCIEHb. Po3rimsmaroTeCs  MOXKIMBOCTI
3100y TTS XapaKTEPUCTHUK IIPOIIECOPY PIZHUMH 3aCO0aMH.

Opranizania nam’sti Ta Kem nmam’ari y cydacaux [IEOM.
Hanaerscs  mosatrds  miacucreMu  nam’sari.  [lam’sate
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PO3TISAAETHCS, 3 OTHOTO OOKY, SIK CACTEMHHI PO3MOIIICHUN
pecypc, 3 1HIIOTO — sK (i3uyHui npuctpid. Hamgaerbcs
MNOHSTTA JIATEHTHOCTI Tam’sTi. Po3rnsgaloTeCs NHUTaHHA
opranizamii Kem mam’arti: anropuTMu 3aHECEHHS Ta
3HMINCHHS JTAHUX 1.

Opranizaiiss B3aeMOJAIl MK MPOIIECOPOM Ta TIaM ATTIO.
Posrnsimaerbcsi anroput™M JOCTYMY J0 MaM’siTI B PEXKUMI
yuTaHHd  (3amucy) 3 OOKy mporecopy. Po3risnaroTh
3 aJITOPUTMHU B3a€EMO/I1T MPOIECOP - KEII 1aM’SITh - I1aM’SITh.
Posrnsagarorecs MO>KJIUBOCTI MM IBUILICHHS piBHS
MPOJYKTUBHOCTI MpoIlecopa 3a pPaxyHOK 3MEHIIEHHS Yacy
3BEPHEHHS JIO IIaM ATi.

9. KoHTponbHI MUTaHHSA, KOMIUICKTH TECTIB i BU3HAYCHHS
PIiBHSI 3aCBOEHHS 3HAHD CTYJCHTAMHU.

[TuTanHs 175 MepeBipKU 3HAHD CTYIEHTIB:

1. OyHKIIIOHAIBHI BIIMIHHOCTI MK (DI3MYHHM CEKTOPOM,
JIOTTYHUM CEKTOPOM 1 KJIACTEPOM.

2. JloriyHa CTpyKTypa »KOPCTKOTO JUCKA.

3. di3u9yHa CTPYKTYpa KOPCTKOTO JHCKA.

4. Cnocobu  po3MIIIEHHS (aitniB HAa  JIUCKY.
XapakTepucTrKa 1 MOPiBHSIHHS.

5. Jloriuna i1 ¢i3uuHa agpecarlist Ha JUCKY.

6. [Iponenypa  ¢i3munoro  abo  HU3BKOPIBHEBOTO
dbopMaTyBaHHS IUCKY.

7. [Iponenypa  noriuHoro  ab0  BHCOKOPIBHEBOTO
dbopMaTyBaHHS IUCKY.

8. Tunu  po3aimiB  HA  KOPCTKOMY — JUCKY 1 iX
(hyHKITIOHATIBHI BIAMIHHOCTI.

0. O®parmenTaniiss aucka. [IpyuuvHM TMOSABH, HACHIAKU 1
CrIocoOU yCyHEHHSI.

10.  Buam PO3MITKH Ha HKOPCTKOMY TIAICKY:

XapakTepucThka, nepesaru, Hepoiiku (MBR 1 GPT).
11. OcHoBHI ¢QyHKIIIT (DailJIOBOT CHCTEMHU.
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12. Crpyktypa 1 (yHKIIOHAJIBHI OCOOJMBOCTI (aiaoBoi
cucremu FATI16.

13. CtpykTypa 1 (¢yHKIIOHATBHI OCOOIMBOCTI (halaoBOi
cucremu FAT32.

14. CtpykTypHi 1 (QYHKIIOHaJdbHI BIAMIHHOCTI  MIX
¢aitnoBumu cuctemamu FAT16 1 FAT32.

15. [lopymennss cTpykTypu (aiiinoBoi cuctemu. Bumm
NOpYIIEHb Ta X BUMPABICHHS.

16. [Tomyk nanux, 3anucanux B ¢aitn, B FAT16 (daiin
CKJIaJIa€ThCS 3 JIEKIIBKOX KJIACTEPiB).

17. [Tomyk nanux, 3anucanux B ¢aitn, B FAT32 (daiin

CKJIQJIa€ThCS 3 JEKIIBKOX KJIACTEPiB).
18. Crpykrypa ¢aitnoBoi cuctemu NTFS.

19. BusHaueHHs1 cTaHIApTHUX aTpUOYTIB MaNUX 1 BETUKUX
daiiniB y ¢aitnosiii cuctemi NTFS.

20. BusHaueHHs1 CTaHIAPTHUX aTpUOYTIB MANUX 1 BETUKUX
aupekTopiit y ¢aitnosiii cuctemi NTFS.

21. Ho3somm B NTFS (moctyn k (haiinam 1 AUPEKTOPIIM).

22. [Momunka «Opynuuit 6i™». IlpUuyMHM BUHUKHEHHS 1
CrocoOU BUIIPABJICHHS B PI3HUX (PaillIoBUX cHCTEMaX.

23. IIpencraBnenns dopmatie iMeH (aitmiB B (daitnoBiit
CHUCTEMI Ha )KOPCTKOMY JIUCKY (JIOBre 1 KOPOTKE iM’51).

24. KonTtponpHa cyma 1 airoputMu 1i  pO3paxyHKY.
Hapectu komaHau nepeBipKH.

25. Peectp Windows. XapaktepucTuka 1 (yHKIIIOHAIBHI

0COOJIMBOCTI PO3JILIIB.

11.Metoau HaBYaHHS
beciga, cmiBOeciza, IIOSCHEHHS, IHHOBAIIHI METOIH 3
BUKOPHUCTAHHAM MYJbTUMEIINHUX MTPE3CHTAIIIH.

12.@opMu KOHTPOJIIO
- OnurtyBaHHS
- 3axuct 1a00paTopHOi POOOTH, TEMHU.
- TecrtyBaHHs
- TlepeBipka KOHCIIEKTIB
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- PedeparuBHi MoBiTOMIICHHS

- MonynbHa KOHTPOJIbHA POOOTA.
- 3amik

- Icnur

13. IIpuknaau TeCTOBUX 3aB/IaHb:

1. TlocraBre Yy BIANOBIZHOMY TMOPSIKY oOmepamii, sKi
BUKOHYIOThCS MiJ] Yac 3YMTyBaHHA (ailiry:

A) Ii3HATUCH YU € KJIacTep OCTaHHIM;

B) micns 3unTyBaHHS OCTaHHBOI'O KiacTepa 3aiBi JaHi
KJIacTepa BiJICIKAIOTHCS IO JIOBXKUHI (haiy;

C) 3naiiTu (aiin B Karanosi;

D) 3uuratu nepummii kaactep daiiy.

2. Ilpu miAroToBIl >KOPCTKOTO JIUCKAa A0 poOOTH HEOOX1THO
BUKOHATU TEBHI Mpoleaypu. BkaxiTh NOpsIOK omepaiiii mnpu
poOOTI 3 HOBUM KOPCTKHM JTUCKOM, Ha SKOMY BCTaHOBIIOEThCI OC
cimeiictBa Windows:

A) HU3BKOpiBHEBE (hOpMATyBaHHS;

B) cTBOpeHHS TOT1YHUX JUCKIB;

C) BucokopiBHeBe (hopMaTyBaHHS;

D) cTBOpeHHsI po3iiB.

3. Posramyiite B mpaBUJIbHOMY MHOPSAKY CTPYKTYpHI 00nacTi
daitnoBoi cucremu FAT16:

A) FAT2

B) o6nacTp nanux;

C) FATI;

D) 3aBaHTa)XyBaJIbHUI CEKTOP;

E) xopeHeBuil KaTajor.

4.  OcrtaHHIA €JEeMEHT CIHCKY  KJIacTepiB  MICTHUTh
O3HaKy
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5. JIns CyMICHOCTI 3 CTapuMHM OIEpalifHUMU CHUCTeMaMu 13
AOBrux 1MeH (QaitniB  (HOpMyIOTbCS KOPOTKI 32  TakUM(H)
MIPaBUIIOM(AMH ):

A) Ha3By (ailiry A0 Kpamku o0pi3ae A0 HIECTH CHUMBOJIB, y
KIHEILb Ha3BU goaac ~1;

B) i3 moBroi Ha3Bm BUAais€ BCI CHMBOJIH, IO HE MOXYTh
BXOJIMTH J10 Ha3BH B cuctemi FAT;

C) 13 iMeHl BHUIAJg€ BC1 KpamkW, PO3MIIIECHI Ha MOYaTKy, y
KIHIIl Ta B CEpEJIMHI Ha3BH, KPIM OCTaHHBOI.

Bxaxits BipHe(1) 3 HABEJICHUX.

6. 3rimHo cxemi po3outtss MBR, iHdopmarliis npo KUIBKICTh
PO3IUIIB 1 IX XapaKTEPUCTUKH 30€pIiracThCs B

7. ®aiin Ha noriunomy aucky FATI16 3aiiMae oguH Kiactep.
SAxmit kox (B hex) Oyae B meckpuntopi 1mporo kmacrepa B FAT-
Tadumi?

8. daiin Ha noriuHomy aucky FAT32 3aiimae oguH Kiactep.
Axmit kox (B hex) Oyae B meckpuntopi 1mporo kmacrepa B FAT-
Tabnui?

9. Ha mamonky HaBeneHo ¢parmeHT FAT-Tabnuil J0T19HOTO
mucky FAT32 (mepmi 8 OalT BiaBeaeHi mif iaeHTU(IKATOP
(aitnoBoi cuctemu). [Ipoananizyiite ¢parMeHT 1 BKaXiTh KiJIbKICTh
BITBHUX KJacTepiB. Ha ToMy X MajrOHKYy BU3HA4YTe HaWJOBIIWN
JAHITIOKOK KJIacTepiB, 110 3aiiMae oauH 00’ ekT. Hanmumiite HOMepa

KJIaCTEepiB, SIK1 BiH 3aliMac.

0 01 02 03 04 05 06 07 08 09 DA OB OC 0D OE OF
[F8 FF FF OF|FF FF FF FF|FF FF FF OF FF FF FF OF
0x010 FF FF FF OF FF FF FF OF FF FF FF OF [J7 00 00 00
0x020 00 00 OO 00 00 OO 00 00 OO 00 00 0O

02030 00 00 00 00 00 00 00 00 00
0x040 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00
0x050 | 00 00 00 00 00 00 00 00 00 00 00 00[00 00 00 00

10. Yomy nopiBHioe po3mip 3anucy B Tadbimii FAT nns FAT16
1 FAT32 (B 6aiiTax)?
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11. Sk Oynme 3amucaHo KOpOTKe iM’a i (pailmy 3 IOBIHM
im’sim: Internet File 8.html?

12. Hapgaiite y BIAIOBIIHICTE IMOHSITTAM 1X BU3HAYEHHS.

J13epkanbpHui

00'€KT, IO TPEACTABIISIE TOCIHIIOBHICTD
CEeKTOpIB  JICKIIBKOX  PO3IUIIB  SKUM

A 1 . N .
TOM npaiiBepu (paiioBOi CUCTEMH YMPABISIOThH
K €QUHUM IIJIUM.
o MMOCJIIOBHICTh O€3IEPEPBHUX CEKTOPIB HA
B | IIpoctuii Tom | 2 A pep P

JIUCKY.

00'eKT, IO TPEACTABIISE TOCIIIOBHICT

C CknaneHuit 3 Oe3mepepBHUX CEKTOPIB B MEXKaxX OTHOTO
TOM po3nity, SAKUM  JpaiiBepu  (aiinoBoi
CHCTEMH YIPABIISIIOTH SIK €UHUAM ITUIFM.
D | Posir 4 TOYHA KOIISI OJZHOro abo JEKUIBKOX
a CKJIaJICHUX TOMIB
13. IIpuBeniTh y BIAMOBIIHICTh 3HaUCHHS eneMeHTiB FAT s
FAT 16.
A 0 1 O3HaKa KIHIA JIQHIF0KKA
B FFFO-FFF6 2 MMOTOYHUH KJIACTEP
C FFF7 3 MOTaHUM KJIACTEP
D FFF8-FFFF 4 BUIbHHI KJ1acTep
E 0002-FFEF 5 3ape3epBOBAHUN KJIacTEp
14. Po3TamntyiiTe y BiANOBITHOCTI:
A [nenTugikatop aKTUBHOTO PO3ALTY 1 80
Curnatypa KiHIIS 3aBaHTaKYBaJILHOTO 00
B CeKTopa 2
C [nenTugikaTtop HEAKTUBHOTO PO3ALTY | 3 1BE
3MilleHHsI, 110 BIMOBIAA€ MOYATKY
D PT 4 55AA

(partition table)
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15. TlocTaBTe y BiIMOBIAHICTD TUTIAM PO3MIIIEHHS (ailniB Ha
JTUCKY 1X 0COOJMBICTH(-OCTI):

Koxen knacrep aiimy MicTUTh
1H(pOpMaIliIO PO Te, Je IepedyBae
A Henepepsue HACTYITHUM KJacTep [bOTo (dailiry
PO3MIIIICHHS (HampuKJIa, HOro HOMEp). 3aroJ0BOK
(hailiry MICTUTh TIOCWJIAHHS HA HOTO
MIEPIINHI KIACTED.
3831 [IpocToTa peanizamii i C(bf.:KTI/IBHiCTB
B (3unTyBaHHs (ailily OBHICTIO 32 OJHY
CIIUCKH :
onepariio).
3B’s13H1 ba3oBoto i7e€to € nepenik agpec BCix
CIIUCKH 3 KJIaCTepiB B 3aroyioBKy ¢aitny. Takwuii
C Ta0IUIICIO 3aroJIOBOK Ha3WBAIOTh 1HJACKCHUM
PO3MIIIEHHS JecKpunTopom abo inode.
(aitniB
Bci nocunanus, saxi GOpMyrOTh CIUCKH
D InnexcoBane KJacTepiB ¢aiy 30epiraloTbCs B
PO3MIIIICHHS OKpeMii TUISHIN (aiyIoBOi CUCTEMU
(dhikcoBaHoro po3mipy, hopmyroun FAT.

14. Po3nozin 6aniB, sKi OTPUMYIOTh CTY/I€HTH.

OuiHIOBaHHA CTYyJCHTA BiAOYBa€ThCs 3T1IHO MoyioxkeHHs «[Ipo
ex3amenu Ta 3aniku y HYBill Ykpainn» Big 27.02.2019p. npoTokon

Ne7.

O1iHKa HalllOHAJILHA

PeiiTunr 3100yBava BUIIOT OCBITH, OaIu

BigminaO 90-100
Jlobpe 74-89
3a10BUILHO 60-73
HezanosuibHO 0-59
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