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O

HanonHeHue Kypca

O6bem Kypca

* 8 NEKUMOHHbIX 1 8 NpaKTUYeCKnUX 3aHATUN

O
1.

TeMbl NEeKUMOHHbIX 3aHATUN

TexHonornm xpaHeHnsa nHopmaunm m
bonbwnx 00 bEMOB JaHHbIX

TexHonornm cbopa nHgopmauunm n 6onbLINX
06BbEMOB AaHHbIX

TexHonornm CTpyKTypupoBaHUSa JaHHbIX U
TabrnnyHble gaHHble

TexHonornm o6paboTkn AaHHbIX:
npeobpasoBaHne n arperayus

TexHonornm o6paboTkn gaHHbIX:
oborawyeHue

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

TexHonormm aHanuTUKn 6onbLUMX AaHHBbIX
TexHonoruv Budyanunsaumm 00nbLUMX OAHHbIX

TexHonornn obpaboTkn 6onbnx 06bEMOB
OaHHbIX

TeMbl NPaKTUYECKUX 3aHATUMN

[MonynsipHble OC ans bonblumnx gaHHbIX
(Unix/Linux cepBepHbleé CUCTEMbI)
NHCTpyMeHTapui XxpaHeHus aaHHbIX (SQL 6a3bl
OaHHbIX)

NHCTpyMeHTapui aHanmaa gaHHbIX (Loginom)

NHCTpyMeHTapu Bu3yanmsaunm gaHHbIX



@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

TemaTuka Kypca

Kypc npegHasHaveH Ans 03HaKoOMMEHUs1 C BO3MOXXHOCTSAMW paboTbl ¢ AaHHbIMA B

COBPEMEHHbIX KOMMbIOTEPHbLIX CUCTEMAX U NMONYyYEeHUs1 HaBbIKOB B paMKax 00paboTku
aHanus3a AaHHbIX

B pe3ynbraTe Kypca peanusyloTcs criegyroume KomneTeHUun:

1.
2.

I'Ionyqul/le nepBOHa4alsibHbIX HAaBblKOB B MHXXEHEPUN U aHAITUTUKE OaHHbIX

3HaHue komaHa DML sa3blka SQL ang ns3snevyeHnsa u UsSMeHeHus AaHHbIX B
CTPYKTYypupoBaHHbix CYB[]

[NpakTnyeckasa pabora ¢ aHanuTn4eckom Low-code nnargopmon Loginom ong
NOCTPOEHNA KOHBENepa 0b6padboTkn DOMbLUMX AaHHbIX

[ocTpoeHne Bu3yanuaaunm NoCTPOEHHOW aHaNNTUKK BONbLUMX JaHHbIX

3HaHWE apXUTEKTYP MNOCTPOEHNA XpaHNULL AaHHbIX U obecrnevyeHna obpaboTku
OONbLUMX OAAaHHbIX



Jlekumnsa 1. TexHonormu xpaHeHus
nHopmauum n 6onbLLINX 06 BLEMOB
NaHHbIX



YacTtb 1. BBegeHue B bonbLive
NaHHbIE



YTto Takoe bonbLwuve AaHHbIE?

0 Bonbline AaHHblIe — 3TO pa3HOoOOpa3HbIe
AaHHble, KOTOPble NOCTYNarT C NOCTOAHHO
pacTyLen CKOPOCTbI N 00 bEM KOTOPbIX
NOCTOSIHHO pacTerT.

Volume

Big Data

Velocity Variety

[0 Tpwn OCHOBHbIX CBOUCTBA BOMbLUNX AAaHHbIX —
pa3HooOpa3une, BbICOKasi CKOPOCTb
NOCTYNNeHuAa 1 6onbLION 00LEM

0 Mpumepsbil:

1. YMHble ycTponcTea
2. busHec

3. 3apaBooxpaHeHme
4. T.n.




@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

HacKkosrnbko aTo Heobxoanmo?

0630p (2020) komnaHum Data Age O6beM flaHHbIX B MUpe B 3eTTabaiiTax *
Reportno TexHonorn4yeckou Big Data — o
umndpoBusaumm go 2025 roga A Tpeyior ng

Heobxoanmocte RTM 06paboTku, ks
HU3KasA 3aaepxka ang 2om 2 3 4
HepernameHTUPOBaHHbLIN XapaKkTep

MCNOMb30BaHWNSA N TAXKECTb

70

60

nocneacTBui, eCnv JaHHble CTaHyT -
HEeOOCTYMHbI. I
30
20 Polentially Crilical

Critical

- Hyper-Ciritical
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3aaavm oopaboTKm 6onbLUNX AAHHbIX

» [MaBHOM 3aga4vyen ob6padoTkm BOMbLUMX AaHHbIX Ha
CEroaHsALWHNN OeHb ABNAETCA MaKCUMMM3aLuus
NoMb3bl OT HAKOMSEHHbIX JaHHbIX O NOTPebneHnu
PECYPCOB UIN YCIYT.

« HakonneHHble uCTopuyeckme aaHHbIE U
ornepaTtnBHble AaHHblE O NOTPEBeHnn ycnyr
obnagatoT nHpopmauunen o TpeHgax, TeHaAeunsax u
N3MEYNBOCTM BEKTOPA NPeanovYTEHNN
nosib3oBaTeneu

« ObpaboTKka 6osbLUNX OaHHbIX MO3BOMNSET NONYYNTb
Nofb3y U3 NCTOPUYECKUX AaHHbIX B cchepax
BbusHeca, 3apaBoOOXpPaHEHUs], CENbCKOro X03sINCTBA,
nT.a.



Q=

3agaum B oonactu bonbwunx gaHHbIX

Qi

Poccuicknin
TEeXHOMOrMYeCKui
yHuBEpCUTET

YnpasAeHie AOKYMEHTOMH K AOCTYnOM |

Hecaepoanma 8 0BaaCT ecrecraenibix HayK |

BoingAenne Mowennnyecrsa |
(wcTembl rOPOHTHPOBAKHA AOXOAOS |
T — .
G
2
&

OnTumu3ouma 0BTOMOOMABHOIO A,nmuus]




3apayuum B oonactu bonbwnx gaHHbIX SN

Poccuicknin
TEeXHOMOrMYeCKui

yHuBEpCUTET
BEPTUKAJIbHbLIE TEXHONOMMYECKHUE
PELLEHWA U YCINYTHU MHCTPYMEHTDI
PeweHna ANA KOHeYHOro nonb3oeartena:

MporpaMMHoe obecnedyeHue, NpegHasHa-
YeHHOe ANs BbINOMHEeHUS 3afau, TakuX Kak:
aHanu3 aaHHbIx, MU (MCKYCCTBEHHbIN
WHTENNeKT), MalmnHHoe obyyeHune (ML)

NPUNOXEHUS U YCNYTY, HanpaeneHHble
Ha pelleHne KOHKpPeTHbIX Npo6nem

BepTtukansHbie

Bazogan
peLleHus

. aHannTkKa

.
.

’

’

Buanec-ycnyrun Yrny6neHHan
M Npofa)a AaHHbIX

aHanuTuka n M1

AHATIUTUKA |
BONbLUUX
. OAHHbIX

'

'

r ' '
BA30BAA ]
T )

‘ j | UMDPOBBIE
| UHOPACTPYKTYPA

MIAT@OPMbI |

O6opynoeaHue ans c6opa AaHHbIX Lincbposblie nnathopmsl,
M ceTb ANg nepeaayn AaHHbIx ofecnevyreaoLlme NoToK AaHHbIX,

X XpaHeHue 1 BblyncneHune

MnatchopMa Ang uHTerpaumm
CeTb

GONbLKMX JaHHbLIX

O6opypoeaHue ansd
cbopa aaHHbLIX

XpaHeHue
1 ob6paboTka

FEHEPALUA NAHHbIX

JnuHasa aKTVIBHOCTb/OFIepaLlMM. ABWKeHne TPaHCNOPTHbLIX
cpencTs, NPOU3BOACTBEHHbIe NpouecChl U T.4.
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» Knaccmndukauma cneymanmcros,
3a1eMCTBOBaHbIX B paboTe ¢ AaHHbIMW, Ha
CEerogHsILLHMN OeHb BCE eLlle pa3mbliTa.

0 BbloensroT crneayrowmx cneumanucToB:

NHXeHep AaHHbIX
AHaNMNTUK AaHHbIX
Pa3paboTumk

DEVops, MLops, ...

a » w0 bdh -~

Ynpasnsaowm NnpogyKkTom

CneunanucTtbl No paboTe ¢ AaHHbIMMU

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

How do | use data and
models to improve my app?

Why are my l

“— sales declining?

Business Analyst

Find the data and
surface the problems

Access internal,
external, and
loT data

system

3% R applies Developer

analytic Operationalize
models... insight
f ‘
What is the root & L.
cause and what |
is the remedy? : [
: ey .

How do | ensure the
| business has access
to more data?

Data Scientist
Shape and support

Data Engineer

rapid iteration

Ors
Q.
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Qi

Poccuicknin
TEeXHOMOrMYeCKui
yHuBEpCUTET

NHXXeHep AaHHbIX

0 HanpaBneHus paboTbl MHXeHepa AaHHbIX

(o)}
(621

1. [MpepocTaBneHne gaHHbIX ANg aHanUTUKK (Xpanunuua
OaHHbIX, AHanuTuka, Busyannsauus)

(6 I o))
v O

2. [lpepoctaBneHue gaHHbix Ana Machine Learning v Data
Science

A U
SN @)

3. BHegpeHne mogenen mawnMHHOro oby4yeHus B NpoaykT

B A
o U

0 3apaum nHxeHepa AaHHbIX

W
(@)

1. CO6op AaHHbIX N3 pasfnMYHbIX NCTOYHUKOB

w
(@)

2. [lepemelieHne gaHHbIX: NOTOKM AaHHbIX, ETL

N
()]

3. OwuwucTka, nogrotoBka, TpaHcopmauust n obpaboTka AaHHbIX
no busHec-npaBsunam

N N N
(6] Ul (6]

4. AHanug, arperauus, pasmeTka gaHHbIX

N
6]

5. WM3yyeHune gaHHbIX, ONTUMM3aLNSA XpaHeHNsa 1 0bpaboTku
OAHHbIX

N
o

N
(@)

N
(@]
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6. [locTpoeHne nnatgopm gaHHbIX



@MPBA

Poccuicknin
TEeXHOMOrMYeCKui
yHuBEpCUTET

AHaNUTUK gaHHbIX

0 HanpaBneHus paboTbl aHaNUTUKa AaHHbIX

1. dopmynupoBka BU3HEC-METPUK AS1s1 MOCTPOEHNS
NPOAYKTOBbLIX PELLUEHUN Ha OCHOBE [JaHHbIX

[MocTpoeHne mogenen MalMHHOIo 0by4YeHus

3. [llocTpoeHne oT4eTOB A9 NOCTPOEHHbIX MATEMATUKA
peKkoMeHaaumMn Ha OCHOBE OaHHbIX

0 3apgauu aHanUTUKa AaHHbIX
CTatTucTun-
Yyeckue

unccneposaHuda

1. Ha ocHoBe busHec-TpeboBaHNN CTPOUTb METPUKN
KayecTBa NPUHATUS peLIeHni

2. [locTpoeHne aHanMMTUYECKNX OTYETOB HA OCHOBE
OAHHbIX C UCMONb30BaHMEM arperauum pasHom ESQSE%‘,‘\“”E
rnyOuHbI

3. [locTpoeHne mogenen NpeauKTUBHOM aHaNMMTUKN Ha \_/

OCHOBE DM3HeCc-AaHHbIX

4. ®opmMynmpoBKa pekoMmeHgaumin No JaHHbIM 13



S M1P3A
e S,

KoHBenep o6padoTkn AaHHbIX

[Mepen n3BnevyeHnem n3 aaHHbIX Nob3bl UX
Heobxoanmo cobpaTb, OYUCTUTD,
COXPaHUTb B HY>XKHOM BUAe 1 3aTem
pabotaTb C HUMIU

B coBpeMeHHON NHOYCTPUN YCTOASCS
Kriaccu4yecknm KoHBenep pabdoTbl ¢
OAHHbIMUN, KaK OCHOBHOM LLABIOH Mo
KOTOPOMY KOMMaHUM NoacTpanBatoT NOTOK
paboT noa cebs

Moo Kaxayro HOBYIO 3adady NOToK paboT Hag
OAaHHBbIMW BUOOU3MEHSAETCS MpU
HEen3mMeHHOW OCHOBEe

BuoonsmeHeHns Habopa 3agay no
0bpaboTke AaHHbIX 3aBUCUT OT
KOonn4yecrtBa UCTOYHUKOB AaHHbIX,
CJIOXKHOCTM AaHHbIX U Uernen oopadoTku
AaHHbIX

Qi

Poccuicknin
TEeXHOMOrMYeCKui
yHuBEpCUTET

Data Data Data
wrangling cleansing preparation

Data engineering

Model Model
learning validation

Machine learning

Model Data
deployment visualization

Operations

14



UHbpacTpyKTypa 00paboTKu AaHHbIX

bonblune KoMnaHum xpaHAaT, obpabaTbiBatloT U
aHann3npyrT OaHHbIE Ha CepPBEPHbIX
BblYMCIINTENBHbIX YycTponcTeax unu LIO
(LeHTpbl 0O6PabOTKN JAaHHbIX) Pa3HOW CTEMNEHM
OOCTYIMHOCTMU:

0 BbluucnutenbHasa uHdpacTpykKTypa:

JlokanbHbIN BbIMUCIUTENBHbBIN KIiacTep
YacTHble obrnadHble cepBUCHI

1.
2.
3. ObwenocTtynHoe obnako
0

NonynsapHble cepBepHble OC:

debi
* Linux-cepBepHble CUCTEMDbI

* Debian/CentOS ‘z Z’ Centos
15



_¢~ UHCTPYMEHTbI 60MNbLIMX OaHHbIX

[ XpaHeHUe faHHbIX } [ YnpaBneHune noToKkamu J [ OGpaboTka n aHanus ]
AAaHHbIX AaHHbIX

e e
& kafka

amazon
REDSHIFT

P
37
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Jv“:/ g A
[ | 4 4
| @t j'/ V]
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\ y y
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YacTtb 2. UH(bopMauua v AaHHbIe B
BbIYNCIINTENbHbLIX YCTPOUCTBAX

17



@M UP3A

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

UHdopmauus

* UHdpopmMmaumnsa - HemaTepumanbHasa CyLLHOCTb,

NP1 MOMOLLIXN KOTOPOW C NOOOWN TOYHOCTbLHIO 4
MOXXHO ONMUCbIBaTb pearbHble
(MaTepuanbHble), BUPTYyarnbHble (BO3MOXHbIE)
N NOHATUMHbIE (A0CTPaKTHbIE) CYLLHOCTM.

— <Lar ANCKpeTusaumn

L Boa g B oa F SR RodU R SR (R

. «+—BTOPOV KBaHT
<—epBbli KBAHT

» OnncbiBaeMomy 06EKTY (MMM MOHATUIO)
CTaBUTCS B COOTBETCTBME HEKOTOPOE YMCIIO.

KBaHTOBaHWMA

—
BpewmM4d

aMmnnurtyaa

—»! le—MNOrPEWHOCTb

* NHdhopmauns MoOXeT BbITb ABYX BUAOB:
AUCKpeTHasa UH(popMauma n HenpepbiIBHaa [ T e G
(aHanorosas). N

bedecbecdacbedeasblodeabodabodabLoJd

* Mpwn nepeBoge HenpepbIBHOM MHOPMAaLIUA B v

OVCKPETHYIO Ba)XKHa YacToTa AUCKpeTU3auuu v, a"”(;‘:p"a‘:rﬁjme
onpepenstowas nepuop, (T=1/v). aniEeHTe

18



@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

but, baunrt

—_

* B coBpeMeHHbIX NONb30BaTENbLCKUX U Hanpsoxerme
CepBEPHbIX BbIYNCTIUTENBHbIX 1
yCTponcTBax obLlero HasHa4eHus
NHdopMaLMA, XpaHUMasi HA HOCUTENAX U 2581 ] -
AaHHblE UCNONb3yLWMecs B NaMsATH : — 0 O
npeacTaBnexbl B Buae Habopa
[NCKPETHBIX COCTOSIHUI - BUTOB 0.58 Bpews

SUHBO100)

e BUT - eAnHULIA N3MEPEHUS KONMYecTBa
MHopMaLmnK, ncnosnbaytoLlasacs B
KOMMbIOTEPHbIX cucTemax (curHarn)

e banT - Habop 13 8-mu GUTOB, 1 O O 1 1 1 1 O

npeacraBnaroLWLmnx codbon yaobHbIv BN, :
npeacTaBrneHns nHdgopmaumm B

BbIMUCITUTETIbHbIX yCTpOIZCTBaX 8 6MT — 1 631711-

19



[1aHHbIe

* Mpumep. [NpUMUTUBHBIE TUMbI AAHHLIX B A3blke NporpaMmmMmmnpoBaHns C++

KntoyeBoe cnoso Tun JnanasoH gonyctumblix Mpumep
3HaYeHUM (BKIOHYUTENBHO)
byte 8-6UTHOE Leno4YmncieHHoe oT-128 no 127 123
3Ha4yeHue
short 16-6uTHOE UenoyncneHHoe | ot-32768 no 32767 12345
3Ha4yeHue
int 32-6UTHOE Leno4YncneHHoe oT7-2147483648 oo 1234567890
3Ha4yeHue 2147483647
long 64-6uTHOe LenouncneHHoe | 01-9223372036854775808 no | 1234567890
3Ha4yeHue 9223372036854775807
float 32-6UTHOE 3Ha4YeHuec npubansnTenbHo 123.45f
n/iiaBatoLLLEN TOYKOM +3.40282347E+38F (6-7
3HaYaLWmx 4eCATUYHbIX UMdp)
double 64-6UTHOE 3Ha4YeHue npubansnTenbHo 123.456
nnaBatroLLLEN TOYKOM +1.7976931348623157E+308F
(15 3Havalmx 4ecaTUYHbIX
unodp)
char 16-6UTHOE 3HaYeHuUe ot 0 0 65535 ‘a’
Unicode
boolean NCTUHA NN NIOXKb true unm false true

@M UP3A

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

20



@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

KopgoBbie Tabnuubl CUMBOJIOB

e ASCII7 — nepBasi koanpoBKa, npurogHas anga paboTtbl ¢ TeKCTOM. [TOMMMO ManeHbKnx
ByKB aHrnMnUckoro andasuTta n cny>kebHbiX CUMBOSIOB, COAEPXKUT 6onbLune OyKBbI
aHITIMNCKOrO si3bika, LMdpbl, 3HaKN NPENUHaHNA 1 apyrme cumBornbl. (7 6uUT)

e ASCIl — nepBas KoanpoBKa, B KOTOPOU CTasio BO3MOXHO MCMNOSb30BaTb CUMBOJSILI
HaLUMOHanbHbIX andaBnToB. (8 6UT)

« KOU8-R — nepBasi pycckasi kognpoBka. CUMBOIMbI KUPUNIALbI PACMOOXEHbI HE B
andasuTHOM nopsake. (8 6mT)

* CP866 — pyccKasa koaupoBKa, ucrnonb3oBaBLUasaca Ha koMmnbioTepax IBM B cucteme DOS.
(8 61T)

e Windows-1251 — pycckas KoanpoBKa, NCMNOoSb30BaBLUAACS B PYCCKOA3bIYHbIX BEPCUSAX
onepaunoHHomn cuctemol Windows B Ha4dane 90-x rogoB. Kupunnuyeckme CMMBOSbI UayT
B andaBnTHOM nopsiake. (8 6m1T)

e UTF8 — pacnpocTpaHEHHbIN CTaHAAPT KOANPOBAHUSI CUMBOOB, NO3BONSOLLNA Donee
KOMMAaKTHO XpaHUTb U nepeaasaTtb cMMBOIbl KOHMKOAA, UCNonb3yda NepeMeEHHoe
konuyecTtBo 6anT (0T 1 40 4), n obecnevnBaroLLIN NONHY 06paTHYO COBMECTUMOCTb C 7-
6utHOM KoampoBkon ASCII. (8 6uT)



KopgoBbie Tabnuubl CUMBOJIOB

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

OXXXXXX

TTOXXXX TOXXXXXX

TTTOXXXX TOXXXXXX
TOXXXXXX

TT1IOXXX TOXXXXXX
TOXXXXXX TOXXXXXX

T111xx

ASCII, B TOM 4ncre aHrMUCKU andpaBuT, NPoCTeEULLnE 3HaAKMN NpenuHaHns u
apabckue undpsl

Knpunnuua, pacmpeHHas natuHuua, apabcknn andasuT, apMAHCKUW andasurT,
rpeyecknn andaBunT, eBpeNCKNN andaBunT U KONTCKU andpaBuT; CUpUNCKoe
NMUCbMO, TaHa, HKO; MexayHapoaHbIM OHETUYECKNIN andpaBunT; HEKOTOPbLIE 3HaAKN
npenuHaHmnsA

BCe Apyrne coBpemMeHHble opMbl MMCbMEHHOCTU, B TOM YKCHE IrPY3UHCKUA
andasnT, HOUNCKOE, KUTANCKOE, KOPENCKOE U SANOHCKOE NUCbMO; CITOXHbIE 3HaKu
npenuHaHnsa; matemMaTuyeckne n gpyrue crneumanbHbie CUMBOSbI

MY3blKanbHble CUMBOIbI, peaKkue Kutanckme nepornndsbl, BbiMepLume opmbl
MMCbMEHHOCTM

cnyxebHble cumBonsl ¢, d, e, f




YacTtb 3. BbiumcnutenbHas

MHPPACTPYKTYpa 1
BblYUCIINTENbHbIE YCTPOUCTBA



BbluncnurtenbHble yCTPOUCTBA

[ OCHOBHbIe XapaKTepPUCTUKU BbIYUCIIUTENILHOIO YCTPOUCTBA:
1. BblumcnurenbHasi MOLHOCTb (MpoLieccop)
2. OnepatmBHasi namsaTtb (O3Y)

3. XpaHnunuule (gnckoBoe NPoCTPaHCTBO)

24



I[IncKkoBble HaKonuTenu

[1MCKOBbIN HAKOMUTESb OTBEYAET 3a

OONroBpeMeHHOE XpaHeHne nHpopmaummn
nonb3oBartens. ATo dannsl, Meana n gaHHble,
KOTOpPbl€ OOMKHbI XPaHUTLCA NPW OTCYTCTBUM
NMTaHUA OT CETW.

[1MCKOBbIN HAKOMUTENb XPaHUT AaHHble AN

B DN

3anycka onepawmoHHON CUCTEMbI KOMMbOTEPA
N OaHHble NPUKNaaHbIX NporpaMmm ansa paboTbl
C HUMMN.

OT BMpa HakonuTensa 6yayT 3aBUCETb:
[lonroBe4yHoCTb (HAAEXHOCTb),
CKopocCTb paboThl (4TEHME 1 3anuch),
EmkocTb (06Lwmin pasmep OaHHbIX),

CtounmocTb (UeHa 3a eauHuLy NamsTh)

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

CkopocCTb
yTeHua/3zanmcu

Llena 3a 6
HazaexHocTb

Moanepxka SATA

HDD SSD NVMe
~ 50-100 M6/c | ~ 300-500 M6/c | ~ 1°00-3000
M6/c
HU3Kada Cpeﬂ.HFlFl BbICOKAad
~ 20 net ~10-15 nert ~5-10 net
eCTb eCTb eCTb

ancK

WNUHAEND

F0JI0BKA

PbIYAT
0Cb MPUBOJA

NPUBOA

BY®EP

KOHTPOJUIEP

BY®EP

NAND
NAMATD



@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

XecTKue guckm

o XecTknn guck (unu HDD) — yCTPONCTBO XpaHEHUS
OaHHbIX, NPUHUMN 3anmcu nHdopMaLum B KOTOPOM
3aKnyaeTca B HaMmarHm4ymBaHum obnacren Ha
NMOBEPXHOCTM MarHUTHbIX ANCKOB (MNacTUH).

 [1Ns opraHn3auum XxpaHeHus gaHHbIX MarHUTHbIA ANCK
pa3brBaeTCcs Ha JOPOXKKM U CEKTOPA, 8 COBOKYMHOCTb
[IOPOXXEK, pacnoNIOXXeHHbIX 0AHa Haf apyron (Ha
HECKOINbKMX NMnacTuHax), HasbiBaeTcs LUMNHOPOM.

* B 3aBncnMmMocCTun OoT o6bema namsiTu, BHYTPpU Kopryca
HDD MOryT HaxoguTbCAa 40 BOCbMU MNacTuH. lNnacTuHbl
KpenaTca K LWWnMHAesnto, BpallarlemMyca CoO CKOPOCTbHO
oT 4 o 15 Tbica4 060pOTOB B MUHYTY (rpm). 3anunce un
YTeHne NHopMaunm C NNaACTUHbI OCYLLLECTBAAETCS Mpu
NOMOLL MarHMTHOW FOSTOBKMW.




@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

 TBepaoTenbHbIN HakonuTenb (unn SSD) —
YCTPOWCTBO, UCMNOMb3ytoLlee Anst XpaHEeHUs
MHpopmauun doneLl-namsTb.

e ®dnew-namatb (unu flash memory) —
Pa3HOBUOHOCTbL TBEPAOTESIbHON
NonynpoBOAHMKOBOU 3HEProHe3aBUCUMOM
nepesanuncbiBaemon namatu. OHa MOXET ObITb
npo4yMTaHa CKOrbKO YrogHo pas (B npeaenax
CpoOKa XpaHeHUsa AaHHbIX, TUNMM4YHO — 10-100
NET), HO NMMcaTb B TaKyl NaMATb MOXHO NULLb
OorpaHM4YeHHoe Yncno pas (MakcumarnbHO —
OKOJ10 MUISIMOHA LINKIOB).
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CKOpOCTb YTeHWUNA N 3afnNMCu AadaHHbLIX C

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

e CKOpPOCTb YTEHUA U3MEPSET, HACKOSbKO BbICTPO
HaKOMUTENb MOXET «4YUTaTb» UMK NOMyYaTb AOCTYM K
doannam, xpaHsawmnmes Ha Hem. Hanpumep, SSD ¢
Bbonee BbICOKOMN CKOPOCTbLIO YTEHUSA MOXKET 3anyCTUTb
rmrabanTHbln doann ObicTpee. OTO NOMOraeT CoKpaTUTb >
BpeMSsI 3arpy3ku KOMMnbloTepa, Tak Kak YTeHne 0osbLumnx D’Sk Speed Test
dannos, HeobxoauMbIX AN 3arpy3ku onepaumMoHHON
CUCTEMBI, 3aMMET MEHbLLE BPEMEHM.

CKOpPOCTb 3anucu N3MepPSET, HACKOMNbKO ObICTPO dhaln
MOXeT ObITb 3anucaH Ha auck. Yaule Bcero
Nnonb3oBaTenb CTaNKMBAETCS CO «CKOPOCTbIO 3anncuy,
Koraa nbiTaeTcsl ckonupoBaTb hain U3 OgHOro MecTa B
apyroe. Yem BbllLie CKOPOCTb YTEHUS, TEM MEHbLLE
BpeMeHM NoTpedyeTcs Ans KonMpoBaHUS.
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[lonroBe4yHOCTb AMUCKaA

Mepon adppekTnBHOCTU N BbicTpogencTamsa SSD
ABNAETCA KONNMYECTBO onepaLm BBoga/BbiBOAA B
cekyHAay (IOPS, Input/Output Operations per Second).

SSD BbIMNOSHSAET pasnnyHble 4eNCTBUA B POHOBOM
peXxume, CBA3aHHbIE C yoaneHnemM ycTapeBLUnX
cekTopoB (cbopka mycopa), obecneyeHnem
paBHOMEPHOIO UCMONb30BaHUS BCeX BNOKOB NamsiTu
(BblpaBHMBaHME N3HOCA), OOHOBNEHMEM COXPaHEHHbIX
JaHHbIX U TakK Janee.

HekoTopble dpakTopbl, CHUXatoLWwmne
NpPOnU3BOAUTESIBHOCTb AUCKa:

OLUNOKKN YTeHNSA(M3-3a YBENNYEHNS KONNYecTBa
NOBPEXAEHHbIX obnacTen namaTn);

YCITOBMS OKpY)KatoLlen cpeapbl (Temneparypa).

2 14,0001

26,0001
24,0001
22,0001
20,000
18,000
16,000

12,000
10,0001
8,000
6,0001
4,000
2,000

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET
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@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

OnepaTnBHaA NamMATb

OnepaTtnBHas naMmsATb KOMNbIOTEPA -
9Heprosasncmmas HacTb CUCTEMBI
KOMMNbIOTEPHOWN NaMATH, B KOTOPOW BO BpeEMS Single Sided
paboTbl KOMMbIOTEPA XPAHUTCSA BbIMONTHAEMbIN
BXOAHbIE, BbIXOAHbIE N MPOMEXYTOYHbIE
OaHHble, obpabaTbiBaeMble MPoLEeCCOpPOM.

OnepaTnBHOE 3anoMuUHaloLee YCTPONCTBO
(O3Y) — ycTponcTBo, peanuaytollee pyHKLMM
onepaTtnBHOM NaMATMW. Double Sided

Ot ctaHpgapta O3Y 1 pasmepa onepaTMBHON
NamMsaATH 3aBUCUT BO3MOXKHOE YMCI0
3anyLUeHHbIX npoueccoB 06paboTku
NHopMaUnM B paMmkKax 0gHOro
BbIYNCNUTENBHOIO YCTPOUCTBA.
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CoBpeMeHHble O3Y oTnnyatoTcs
cTaHgapTaMu XpaHeHus:.

Bonee HoBble Bepcun cTaHAAPTOB
oTnn4yatotcd bornee BbICOKMMN HOMEpaMu
DDR.

Cambin cOBPEMEHHbIN cTaHaapT — DDR5
OTNMYaeTCcs BbICOKOW MPOnyCKHOW
CNOCOBOHOCTLIO, MaKCMMaribHbIM pa3MepoMm
namaATn, LULMPUHOWN MALLUMHHOIO CI10Ba,
CKOPOCTbIO paboThl.

Kaxxabl HOBbIW CTaHOapT namMmaTu
npeTtepneBaeT 3HAYNTENbHbIE
NH)XXEHEPHbIE XUTPOCTU CBA3AHHLIE C
N3MEHEHNEM 3aEPXKKMU NOCTAHOBKMU
OAHHbIX HA WNHY

CoBpemMeHHble cTaHgapTbl O3Y

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

HanpsaxeHue

MakcumanbHada
CKOPOCTb nepeaayu

[TponyckHan
CnocoBOHOCTb

MaxkcumanbHbIN
pasmvep 1 nnaHku

Kon-Bo kaHanos
nepeaayu

DDR3 DDR4 DDR5
1.3/1.5B| 1.2B 1.1B
1.6T6/c | 3.2T6/c | 6.4T6/c
17T6/c | 25T6/c | 32T6/c

816 3216 | 128716

1 1 2
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[Mpoueccop

LleHTpanbHbLIN Npoueccop - MHTerpasibHas
cxema, UCNonHsaLwas MallnHHbIE NHCTPYKLUUK
(Kkogbl NporpamMmm).

MalUnHHBIN KoA - cneunduunpoBaHHbIn Habop
buToB, 0003HaYaLWNX HOMEP NHCTPYKLMN U
nonsa gaHHbIX Hag KOTOPbIMY HEODXOANUMO
NPON3BECTN UHCTPYKLNM.

0 MMpoueccop ¢ TOYKU 3peHUs oo6paboTKn
AaHHbIX XapaKTepusyeTcs:

1. TaktoBou 4YacToTOW,
KonnyecTtBoMm siaep 1 NOTOKOB,
BbicTpogencTeytoLLen NnamaTbio (KaLw),

ApPXUTEKTYpPOU,

o Bk~ WD

Pa3psagHoOCTbo

@M UP3A

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

&

PaspsaHocTb

Konuuectso aaep v
MOTOKOB

ApxuTtektypa

Konunuyectso ucnonHuTenen
C BO3MOXHOCTbH
napannensHoro
BbIMOSTHEHUA KOMaHA [e]],
coBpemeHHble cepaepHble ~ 10 ea

|CISC| [RISC]|

TakToBas yacTtota

KonnyectBo MalLMHHbIX
onepauumn B cekyHay [Iuy],
COBpPEMEHHbIe ~ 3 X 10° my
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UHppacTpykTypa BbIYUCIIEHUIA

Ha oaHHbI MOMEHT BbIAENAIT crneayrLme
BUAbI BbIYUCINTENbHBIX MHPPACTPYKTYP:

1. TepcoHanbHbIe KOMMNbIOTEPLI (TEPMUHAnN
OOCTyna K cepBepy)

2. JlokanbHble BbIYUCITUTESbHbIE CepBepa
YacTHbIN 0bnadHbIn cepBUC

4. O6LwenocTynHbln 0bnayHbIN ceEpBUC
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Ha gaHHbI MOMEHT nepcoHarbHble

KOMIMbOTEPDbI NCMNOJ1b3YKOTCA B POJIN
TepMnHanoB AOCTYMNa K BbIMUCITNTESIbHbIM

cepBepam

Tunn4yHaa KoHdurypaums coppemeHHoro [K:

1.

LleHTpanbHbIN npoueccop
(x64, 4 agpa, - 2.6 Tw)

OnepatnBHasi namsatb DDR4 8-16 6

[nckoBbl HakonuTenb 500-1000I6
(HDD/SSD)

OnepaunoHHasa cnctema
Windows/Linux/MacOS ¢ GUI




F

-¢ - JlokanbHbIN BbIYUCIUTENbHbIN CepBep

s ) ()
S\
MUPSA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

CepBepHbIN KOMMNbIOTEP — eANHMLA CEPBEPHON
BbIYNCNUTENbHOU MHAPACTPYKTYPbI

[TponssoguTenn cepBepoB NpeanaratT ycTaHaBnMBaTb
cepBepHbIN KOMMNbLIOTEP B CTOMKK, @ CTOUKM B KIlactep
C NMPUMEHEHMEM CETEBOIO B3aMMOLENCTBUA MeXay
YCTPOWMCTBaMM 41151 BO3MOXHOW nepegadun gaHHbIX
MeXay HUMU

Tunu4yHaa KoHcpuUrypauma ogqHoOu cepBepHOMn
CTOUKM:

1. LleHTpanbHbIM npoueccop
(x64, 20 anep, - 3Ty, oo 8 npoLeccopoB.)

2. OnepatusHasa namsTb DDR4 - 512-2048 [0
3. HOwuckoBbl HakonuTtenb - 10-100T6 (HDD/SSD)

4. OnepaumoHHas cuctema Linux Server CLI (Debian /
CentOS / Red Hat)




@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHVUBEpCUTET

LleHTpbl 00paboOTKN AaHHbIX

LleHTpbI 06paboTkn aaHHbIX (LOMO) — ato
crneyuanm3npoBaHHOE 30aHne
NI NMOMELLIEHNE, B KOTOPOM KOMMaHUS
pa3MeLLaeT CepPBEPHOE U CETEBOE
obopyaoBaHue ¢ nocneayoLwmnm
NoaKnYeHNeM KIMEHTOB K CETHU.

g
=
|
.- |
)

®dyHkunm IO — obecneynTtb CTabunbHYyo
n 6e30TKasHyo paboTy pasmMeLlEHHOro
B HEM 0b0opynoBaHus. Kpome atoro, nobon
aaTa-UeHTp npeaocTaBnseT 3alyLLEHHbIE
KaHarbl CBA3M, MO KOTOPbIM NPOUCXoAuT
oObMeH gaHHbIMW.

LIOL]l o6cnyxneaet kopnopaTuBHbIX
KITMEHTOB 1 obecrneymBaeT nx pecypcamm
015 BbIYUCNEHUW U OpraHmn3aunm busHeca.
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Tier 1

Tier 2

Tier 3

Tier 4

B cnyyae otkasos pabota LIOL npepsiBaetcs. He npegycmoTpeHo
obaszarenbHOoe NCnonbL3oBaHMe NCTOYHNKOB BbecnepebonHoro
MUTaHUS N BO3MOXXHOCTb pe3epBUpPOBaHNSA AaHHbIX.

[MpenoycmaTpmBaeT yny'lleHHble YCNOBUS pasMeLLeHunst
060opyaoBaHUs: pe3epBHbIE CTOYHUKN 3NEKTPOCHabKeHUS,
chanbLUNonbl, N30bITOYHbIE CUCTEMHbIE PECYPCHI, YINYyYLLIEHHbIE
CMCTEMbI OXNaXxaeHus.

He Hy>XXHO ocTaHaBnuBaTtb ANS PEMOHTA U NPOMUNaKkTNYECKNX
pabot. nsa coorBetctBUs Tier 3 LUOL OomkeH MMETL MOSTHOE
pe3epBMpOBaHME BCEX CUCTEM XN3HeobecnevyeHms.

B TpeboBaHua aToro ctaHgapTa BXoaUT ABOMHOE pe3epBUpoOBaHNE
1 nonHoe aybnuposBaHne BCEN CUCTEMBI.

99,67%

99,75%

99,98%

99,99%

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHVUBEpCUTET
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KommyTtatop 1
y3enl 1
y3enl 2
y3enl 3

y3entl n

/

Croiika 1

IIOJIB30BATECIb

I

KommyTatop 2
y3en2 1
y3en2 2
y3en2 3

y3en2 n

\

Croiika 2

I maBHEII
y3en

\
/

\

KommyTatop m
y3zeam 1
y3enm_2
y3enm_3

y3eam n

Croiika_m
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OOna4yHble cepBUCHI

OnepaTtopbl gaTta-UeHTPOB 1 obnayHble
CepBUCblI HA KOMMEpPYECKOM OCHOBE
NpenocTaBnsoT pecypchl ArS
pa3BepTbiBAHUSA BbIYNUCIIEHNN UNU
nnatdopm ans obpadboTkm gaHHbIX

[aTa-ueHTpbl NnpegnaratoT A0 ThiCAY CTOEK

Ona Hy»g busHeca v gpyrux otpacreu
9KOHOMMUKU

B P® qoyHKUMOHUPYIOT 4-5 KpynHENLwmnx
ornepaTtopa faTa-LeHTPOoB U 00 OeCATKa
KpyrnHeunLwmnx obriavyHbIX CepBUCOB Y
KOTOPbIX HAMPAMYI MOXHO pa3BepHYTb
obnayHble cepBUCHI BbIYUCTTIEHUI

DataPro

7, truenetwork

#ClondMTS

= :DataSpace

CERTIFIED TIER Ill DATA CENTERS

Selectel
Yandex < Cloud

iii: SberCloud

O 1cloud
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Yactb 4. OnepaunoHHble CUCTEMDBI
Ans padboTbl ¢ AaHHbIMM
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~ Knaccudmkauma onepaumMoHHbIX CUCTEM

OnepaynoHHbIE CUCTEMBI

CepBepHble \

@ " JlomatlHue opUCHbIe
’ %

it 1 CYATA

debian CentOS

Hna cynepkomMnboTepoB

a & RedHat ¢2%
‘ CentOS

UccnepnoBatenbCKue

] K
@D unIX android HarmonyOS

MobunbHble OC
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CepBepHble OC - npegHasHayeHbl Ans ynpasneHus
nporpamMmmHbiM obecrneyeHnemM, KOTOPoE B CBOIO
ovepeab obecnyxmBaeT BCeX NONb3oBaTENen cetu,
KaK BHYTPEHHEW, TaK U BHELLUHEN

CepBepHble OC He npeaocTaBnsoT
cneunanmnsnpoBaHHbIN rpadonyecknn
MHCTPYMEHTapUin ynpasneHns CUCTEMON U
YyNpaBnarTCs HANpAMyo ¢ UCNoNb30BaHNEM
KOMaHLHOMN CTPOKU

CepBepHble OC apnatoTcs 6onee npeanovYTUTeENbHbIMA
C TOYKM 3PEHUS SKOHOMMUN PECYPCOB M TMBKOCTU
MCNONbL30BaHNS yrpaBfeHNs1 CUCTEMOW Ha OCHOBE
KoMaHA

Haunbonbluee pacnpocTpaHeHne nonyynnm Linux
cuctemMbl ¢ UNIX-NogoOHbIMY yTUNUTAMN KOMaHLHOW
CTPOKMU

CepBepHble onepaynoHHble CUCTEeMbI

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

DS E testk@cs49647: ~

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

kamilla@kamilla-Aspire-V3-371:~$ ssh -p 8898 testk@95.213.203.89
testk@95.213.203.89's password:
Welcome to Ubuntu 16.04.1 LTS (GNU/Linux 4.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com

* Management: https://landscape.canonical.com

* Support: https://ubuntu.com/advantage

Last login: Fri Oct 21 11:02:29 2016 from 188.93.16.2
testk@cs49647:~$ ||

[ 5

- e
Q redha

d FreeBSD, Cent0Os

debian ubuntu® 42
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@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

OdoncHble onepaumoHHbIe CUCTEMDI

OdmcHble/nonb3oBaTenbckue OC
CHabXxeHbl rpadonyeckon 000o4KON
(MHTepdericom), yoobHoun ans
B3aMMOOENCTBUA C KOMMbIOTEPOM
nocpeacTBOM KOOPANMHATHOIO YCTPOMCTBA
BBOAA-BbIBOAA (Mbilb, rpadpnyeckmin
NniaHweT, u T.4.)

[Tonb3oBaTtenbckne OC npeaocTaBnsoT
BO3MOXXHOCTb NOS1b30BaTEeso
B3aMMOOENCTBOBATL C KOMIMbIOTEPOM
nocpeacTBOM BM3yalibHOM OpUeHTaLmnn

MNonb3oBaTtensbckme OC no3sonsoT EEEEE -
BM3yanu3npoBaTb pe3ynbTaTbl BbIYUCIIEHUH, = R O O
aHanu3a u npeanaratoT BO3MOXHOCTb =l .
NoNb30BaTEN BOCNPUHUMATDL =N | i [
MynbTUMEeONNHY0 NHOpMaLMIO =8 SN "
BN3yaribHOIo Xapakrtepa P [ .



B3zanmoaneucrteue OC

Boluncnenua

CepBepHana OC

dannbl gaHHbIX

Busyanusauud

M POTOKOJT Nepeaayun AaHHbIX

3ajayun Ha BblYUCIEHUA

[Tonb3oBaTenbcKasn
OC

PERCENTAGES DATA VISUALIZATION

D if IILL)
i '
65%

65 25%
sm@a B
I | ‘ 0 <
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YacTtb 5. DopmaTbl, hannbl n
BBeaeHue B hannoBble CUCTEMDI
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@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHVUBEpCUTET

dannoBble CUCTeMbl

dannoBas cucrtema onpeaensaer gopmar
COOEPXKMMOTo 1 crnocod Pman4eckoro xpaHeHms
NHOPMaLNK, KOTOPYH NPUHATO rpynnmpoBaTh B
Buae pannos. SA0PO OMNEPALIMOHHON CUCTEMBbI

KoHkpeTHas pamnnoBasi cuctema onpeaensier pasmep
uMeH c¢pannoB (1 kaTanoros), MakCMMarsnbHbIN

BO3MOXHbIN pasmep caiina u pasaena, Habop UCNONb3YEMAS GANNOBAS CUCTEMA
aTpubyToB hauna.

BuprtyanoHasa ¢pannosas cucrema (VFS)

o EXT3 VFAT EXT4 BTRFS
HekoTopblie dpannoBbie CUCTEMBI MPeaoCTaBnAT
CEepPBUCHbIE BO3MOXXHOCTW, HANnpumep,
pa3rpaHmnyeHune aocrtyna unin UJVldeOBaHVle OBOPYOOBAHUE (KEJE30)

dhannos.

dannoBas cuctemMma CBA3bIBaeET HOCUTENb
MHOpMaLUU C OHON CTOPOHbI N HAbOoP
npUKNagHbIX KOMaHA 44 gocTtyna K doannam — ¢

apyrom
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@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHVUBEpCUTET

dannoBble CUCTeMbl

PannoBas cMctemMa — 3TO MHCTPYMEHT, “
NO3BONAKOLWMNK OnepaLmMoHHON CUCTEME U CDa nJioBble CUCTEMDbI | \bin
nporpaMmmam obpallaTtbCs K HYXKHbIM doansiam v ey
paboTatb ¢ HUMW. [pr 3TOM NporpaMmMbl ONepUpyoT FHS 3532:
TONbKO Ha3BaHneM daina, ero pasmMepom 1 AaTon / \rus.
cosfgaHus. Bce octanbHble doyHKLUKM MO NOUCKY inode Vot
Heobxoaumoro chaiina B xpaHunuiie un paboTe ¢ s
HUM BepeT Ha cebsa hannoBas cucrema B s o

HaKonuTens. extd E:;:

\tmp

dannosasa cucrema yCTaHaBJIIMBaET Mnpasusia Ha xecTtkme ccoinku (hard link) e die
aKcnnyartauuto n opraHn3aumio JaHHbIX Ha
HaKonurterne, n TeM camMblM 3KOHOMUT PecypChbl
ornepaunoHHON cUCTEMbI N paboumnx nporpamm. K

TOMY € Hannine annoBor CUCTEMbI NO3BONSAET Windows Linux
MCMOSb30BaTb HAKOMUTENb Ha Pa3HbIX -
KOMIMblOTEpPax 6e3 Kakmx-nnbo npeaBapuUTeribHbIX FAT32 Extended File
HaCTPOEK 1 ONTUMM3aLmK Svstem
NTFS 4

(ext2fs,ext3fs)
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PyHKUMUN pannoBon cCUCTeMbI

dparmeHTaums dannos 1 Ux pacnpeneneHue Ha

HocuTene.
[Monck dpanna npu 3anpoce nporpamMmm.

YyacTtue B co3gaHunu, Y“TEHUN N yaaneHum
doannos.

Pabota c atpubytamun dpamnnos: USMeHEHNE
Ha3BaHW4A, pasMepa, BpeMeHU nocrieqHero
N3MEHEeHUs, OOCTYN K oansny u MHOroe gpyroe.

KaTtanormusauusa v opraHmsauma goansnos.

3aluTta hannoB OT HECAHKLMOHUPOBAHHOIO
aocTyna n cboeB CUCTEMBI.

OnpeperneHve nNpasa gocTyna K hannam.

BoccTaHoBneHne nHgpopmaumm B crydae cOoes.

@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHVUBEpCUTET

CeoboaHble
dann A Mann B Pann C Knacrepsbl

L] | Nl | | | NSNS

UcxonHoe cocTosHmne (BUCK He pparMeHTUpPoBaH)

] | Nl | | | EHESiEs

Daiin B ynaneH

dparmenTsl dana D

®aiin D 3anucaH Ha banxanwee csoboiHoe MecTo

etc dev home usr var

jono mako lib

work
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daun, bopmaTt panna

dann — nmeHoBaHHaga obrnacTb AaHHbIX HA
HocuTene nHdopmMaunun, ncnornb3yemas Kak
0a30BbI 0OBbEKT B3aMMOOENCTBUSA C
OAHHBbIMM B ONepaLuoHHbIX CUCTEMAaX

OObIYHO BbIAENAKOT UCNONHAeMble haunbl
(nporpammsl) u cobcTBEHHO (hannbl
AaHHbIX (Hanpumep, TeKCTOBbIE dhannbl UK
Meaua)

PopmaTt hanna — cnocob opraHnsaymn
OaHHbIX BHYTPU doansa, No3BONA0LLnA
3anucblBaTb B HErO MHPoOpMaLUIo B
COOTBETCTBUU C €€ CMbICITOM U
NHTEPNPETUPOBATL 3aNnNCaHHOE.

) ] k) e ] )
) ] ] e e e
3| x| k)] )] el ]
by A [N [N [Th A B
rox Jig m J e ji ko Jiimoo Jiiso i AR
) vz k) e €] ez e
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[MonHoe umsAa panna

[MyTb K paunny [yTb K panny

A
r R r = R

C:\User\Folder\AnotherFolder\file1.txt

/home/user/Images/Screeni1.png

H_J L . J
Uma ¢panna Nwvia daitna
IBM
— COMPUTER‘{:
APPLE
KOpPHEBOH | DOC1
KaTaJjor DOCUMENT ‘{: ‘ letterl.doc
“WORK‘[ DOC2 _E letter2.doc
PRINT - letter.txt

— UROK
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PacwupeHne nmeHu channa: Nno3BosisiET cCUCTEME
onpenennTb, KaKUM NpunoXxeHnem crenyer
OTKpbIBaTb AaHHbIN hann. ObbIYHO, YacTb
NMEHU, OTAENEHHAs CaMOM NPaBoON TOYKOMN B
NMEHU
Bpemsa: ona dganna moryT ObiTb onpeaeneHsl
BpPEMEHHbIE METKN CO34aHus, NocnegHen
Moamdpmkaumm, nocrneanHero goctyna v gpyrme
Bnageneu v rpynna danna: B HEKOTOPbIX
dpannoBbIX cMcTeMax NpeaycMOTPEHO yKa3aHue
Ha Brnagenbua anna v rpynny-snagensua
lNpaBa gocTtyna: B HekoTOpbIX hannosbix
cuctemax npegycmMoTpeHa BO3MOXHOCTb A1
orpaHM4yeHuss OocTyna nonb3oBaTeneun K
coaepxmmomy panna. Kaxgoe npaBo 3agaeTcs
pasgenbHo Ansa Brnagensua, anga rpynnbl n ons
BCEX OCTalIbHbIX.

JononHutenbHble aTPUOYTLI (hanna

@M UP3A

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

[root@desktop /root] # 1ls — 1

total 558414

d rwxr-xr-x 5 root root 1024 Dec 23 13:48 GNUstep

- IW=L==Y=- 1 root root 331 Feb 11 10:19 Xrootenv.0

- TW=LW=T == 1 root root 490 Jan 6 15:07 audio.cddb

- rW=L ==L~ 1 root root 45254876 Jan 6 15:08 audio.wav

d rwxr-xr-x 2 root root 1024 Feb 20 16:41 axhome

- ITW=L==T== 1 root root 900 Jan 18 20:15 conf

4 rwxr-xr-x 2 root root 1024 Dec 25 10:03 corel

- rW=L === 1 root root 915 Jan 18 20:57 firewall

d rwxrwxr-x 2 root root 1024 Jan 6 15:42 linux

4 rwx====== 2 root root 1024 Jan 4 02:19 mail

4 rwxr-xr-x 3 root root 1024 Jan 4 01:49 mirror

- ITWHL ==L~ 1 root root 29 Dec 27 15:07 openn

d rwxr-xr-x 3 root root 1024 Dec 26 13:24 scan

ld“rwxrwxr-x | 3 lroot] Iroot] L 1026“Jan 4 02:34]Lsniff |

1 T ] 1 1 | i

fype  occess #of owner group size modificotion nome
modes finks (bytes) dote and fime
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[lpaBa gocTtyna B Linux

[MpaBa gocTtyna k hannam (4mMcnoBas HoTauus)

Mpumepsl 3anucu npas
docmyna 8 08ouyHol ¢popme:

lMepesod npedcmasneHus
npag docmyna
Kk BocbmepuyHol opme:

Mpumepsl 3anucu npas
docmyna 8 socbmepuyHolU

dpopme:

110 110 110 (BCE MOrYT YMTaTb U UBMEHATH )
1 1 1 000 000 (nonHbI gocTyn umeeT Bnagenel dainna)
110 100 100 (Bce moryT uuTaTh, BRaaeney Takke UIMEHSATS)
1 1 1 101 101 (ECe MOryT YuTaTh U UCNONHATL, BNageney Takke MSMeHRTb)
rwx- [BounyHoe BocbmepuyHoe
npeacTasnexue uncro 4mcrno SHauenne
S O 0 O O Bce 3anpetuero
==X 001 1
-W- 010 2
- WX 011 3
== 1 O 0 4 Tonbko uTeHve
r-Xx 1l(ek 5 YUteHue n ucnonHeHve
rw- 7 ) (6] 6 UTeHre 1 3anuch
rwx A |06 1| 7 Bce paspelueHo
6 6 6 (sce MoryT unTaTh M MaMEHATH )

700

(
(

6 4 4 (sce moryT uuTaTh, BNagenew Takke U3MEHsITb)
(

755

nosHbIN AoCTyn uMeeT Bnaaenew ganna)

BCE MOTYT YATaTb U UCMONHSATL, BNajenew Takke U3MeHsTb)

@M UP3A

Poccuicknin
TEeXHOMOrMYeCKui
yHMBEpCUTET

[MpaBa goctyna K hannam (rwx)

a - all (sce)

AN

-

Ne

u

user (nonb3oBaTerb)

—
rw X

g o
group (rpynna) other (gpyrue)

rw X
=

I - read (uTeHue)

W - write (3anucsb)

A
AU

X - execution (ucnonHeHue)

lNpumepebi:

(BCE MOTYT YMTaTb U U3MEHSATD )
(nonHbIV focTyn nmeeT Bnagenew ganna)
(BCe mMoryT ynTaTtb, Bnagenew Takke U3MeHsTb)

BCE MOryT YntaTb U UCNOJHATL, Bnagerney Takke VISMGHFITb)
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Onepauunu ¢ dbannamum

OTKpbITHE (hanna - BO3MOXHOCTb ODpaLLEHUS
K dpanny ans nocnenyrowmx LMKNoB YTEHUS
NN 3anncn AaHHbIX

3aKkpbiTue hanna - 3aBepLUeHmne npolecca
YTEHUA Unn 3anucu B dpann

3anuncb - NpPoLecc NoMeLLeHns MHopmaLuum B
dhann n3 namaTn nnn yCTpoucTe BBOAA-
BblBOAA.

UTeHue - nonyyeHue faHHbIX N3 oanna B
TepMuHasn unu B obnacTtb NamaTy KOMMbOTEpPA.

MepemelleHune yKasaTens — ykasaTernb
nepemellaeTcsa Ha yKka3aHHoe Yncno Gant
BNepén Unv Hasaz unu nepemMeLLaeTcs no
yKa3aHHOMY CMELLIEHUIO OTHOCUTENBHO Havana
UInn KoHLA.

@M UP3A

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

_i| nokasarenv_pabotei — baokHoT

®ain [llpaska Qopmar Bwa Cnpaska
| ')

AreHT, SHB,®eB,Map,Anp,MaW, WoH, Mion ,Aer,CeH,0KT,HoA, ek
"EBreHuwn' ,45,12,34,54,56,75,75,57,54,45,45

"BukTop" ,14,54,54,34,34,65,23,54,34,45,75
"Nerp",43,32,32,54,76,34,76,87,45,57,75
"AneKkcen'",24,24,54,43,43,54,53,75,75,75,73
"BAvyecnae',65,23,43,56,76,76,87,34,65,76,87
"Erop",34,65,76,35,46,46,43,12,43,23,54
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@M UP3A

Poccuinckumm
TEXHONOrMYECKUM
yHVUBEpCUTET

Pa3smep channa

* Pa3mep channa - 910 nokasaresnb TOro,
CKOMNbKO AaHHbIX COAEPXUT KOMMNbIOTEPHbIN
dann nnm, HaobopoT, CKONLKO MeCcTa OH

3aHUMaerT. m sergiy@sergiy-pc: ~/V3o6paxkeHus
$ lsi=lh
Toro 449M
-rw-rw-r-- 1 sergiy sergiy 1,2M ceH 14
o -rw-rw-r-- 1 sergiy sergiy 1,2M cen 14
 OObIYHO pa3Mep Cpal/lﬂa BblpaXXa€eTCHd B WS rWer - - i sergiy sergiy 1,1M asr lg
o ~rW-rw-r-- sergily sergi 1,2M asr 1
e[MHMLAX U3MEPEHUS, OCHOBAHHbIX Ha DanTax.  IEEESEge it T
-rw-rw-r-- 1 sergiy sergi 931K asr 10
[No cornalueHunio, eaMHNLIbI U3MEPEHUS e T B
o o -rw-rw-r-- 1 sergi i 1,3M asr 10
pa3mepa harina Ncnonb3yrT METPUYECKUN el T e e e
o ) -rw-rw-r-- 1 sergiy sergiy 1,6M asr 10
npedukc (Hanpumep, meradbanT u rurabanr). [ rw-rw-ro- 1 sergly sergly| 1,64 |asr 16
-rw-rw-r-- 1 sergiy sergiy 1,6M asr 10
-rw-rw-r-- 1 sergiy sergiy 1,2M asr 11
-rw-rw-r-- 1 sergiy sergiy 1,3M asr 11
-rw-rw-r-- 1 serngy sergiy 1,3 11
) - -rw-rw-r-- 1 sergiy sergiy 1,: 11
« MakcumanbHbI pa3mep dauvna, rweneere- 1 sergly sergly 1,3 aer 1t
- - - o -rW-rW-r-- sergiy sergiy 1,3
nogaepXmeaembin pannoBon CUCTEMOWN, reereere- 1 sergly sergiy 1 11
3aBMCUT HE TONbKO OT EMKOCTU painoBo rw-rw-r-- 1 sergly sergly 785K 1
-rw-rw-r-- 1 sergiy sergi g
CUCTEMbI, HO U OT KOrmyecTea BGUTOB, rw-rw-r-- 1 sergly sergly 819K asr 11
-rw-rw-r-- 1 sergiy sergiy 618K 11

3ape3epBUPOBaHHbIX A9 XpaHEHUS
NHpopmMaunm o pasmepe dainna.
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@MPBA

Poccuinckumm
TEXHONOrMYECKUM
yHUBEpCUTET

Tunbl channos

* [1o cnocoly opraHusaummn gannbsl 4eENATCA Ha oannbl C NPOU3BOSIbHBLIM LOCTYNOM N dpansibl C
nocregosarenbHbIM OCTYMNOM.

1. «OObIKHOBEHHbIN (hann» — ann, NO3BONAKOLLNIA Onepaunmn YTEHUS, 3anncn, NO3NLNOHNUPOBAHNS
BHYTpU banna, usMeHeHns pasaMmepa, nHorga paboTty ¢ aTpnbyTamu.

2. Karanor nnu gupektopus (Takke «nanka») — dann, cogepkaLlmin 3anmcu o BXoasiLmx B HErO
dannax. Karanorm mMoryt cogepxartb 3anucu o Apyrux katarnorax, obpasysi ApeBOoBUAOHYHO
CTPYKTYPY, a Mpu Hann4ymum cCblfIOK — CETEBYIO CTPYKTYPY.

3. XecTkas ccbifika — ofHa 1 Ta Xe obnacTtb MHopMaLnn MOXET UMETb HECKONbKO UMEH. Takue
MMeHa Ha3bIBaKOT XXECTKUMMU CCbinkamu (xapanuHkamm). [locne co3gaHns KECTKOWM CChINKM CKalaTb,
roe «HacToAWwnn» dpann, a rae XXecTkasl CChinka, HEBO3MOXHO, TakK Kak MMeHa paBHOMpPaBHbI.

4. CumBOSbHas ccbifika — hann, cogepxawmin B cebe CCbIfiky Ha UMA HY>KHOro dpanna noboro
TMna. MoxeT ccbinartbca Ha Nbon aneMeHT hannoBon CUCTEMbBI, B TOM YAUCIIE, N PACMOSTOXEHHbIN
Ha gpyrom onamy4eckom HOCUTErNE.

55



NCTOYHUKKN nMHpopMaLnu

1. AHgpen Hangmd «bonblimne aaHHbIe: HACKOMbKO OHU BonbLIne?» -
https://compress.ru/article.aspx?id=23469

2. CemeHoB HO.A. (UTIDP-MPTIU) «O630p komnaHum IDC no npobnemam undposm3aumm 1
cutyaums B P®» - http://book.itep.ru/4/7/digi_world.htm

3. Pro Hi-Tech B O Tier Ill. AnsenbHble VIBI, npoaBnHyToe oxnaxaeHne Schneider n
MHoroe gpyroe - https://www.youtube.com/watch?v=ZINMxB7|d2g

4. DataPro - KpynHenwumn He3aBncUMbIN ornepaTop AaTa-ueHTpoB B Poccun -
https://datapro.ru/about
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