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(57) Onmucano ycTpoiictBo (2), TeHEpUpYIOIIEE a’po30ib, CMOCOOHOE I'EHEPHPOBAaTh a3PO30JIb I

BIIBIXaHMS TI0JIB30BaTENIeM. YCTpoicTBO (2) comepxut 0ok (114) XxpaHeHHs TaHHBIX, BBITOJHEHHBINA C
BO3MOXKHOCTBIO XPaHUTh JaHHBIC, OTHOCSINUECS K B3aHMOJCHCTBHUAM ITONTb30BaTells, u uHTepdetic (118),
BBITIOJIHEHHBI ¢ BOBMO)XHOCTBIO YCTAaHOBJICHUS! KOMMYHHKAaTHBHOTO CONPSDKEHHS C TI0JIb30BATEIbCKUM
BBIYUCIUTEIBHBIM YCTpOiicTBOM (4, 6, 8). [Iporieccop (108) BeIIOIHEH C BOZMOKHOCTHIO YIAJICHHS JIFOOBIX
JAHHBIX, OTHOCAIINXCS K B3aMMOJICHCTBHSAM TONB30BATENsl C YCTPOUCTBOM, TCHEPHPYIOMINM a3p030JIb,
KOTOpbIE paHee XPAaHWINCh B OJOKE XpaHEHHs JaHHBIX, KOIJa I10JIb30BaTEIbCKOE BBIYHCIUTEIHHOE
YCTPOWCTBO, CBSI3aHHOE C HOBBIM IIOJIB30BATENEM, YCIEIIHO COMNpshKeHO ¢ mHTepdeiicom. B mpyrom
BapHaHTE OCYIIECTBICHUS (rar MoxeT OBITh ycTaHOBIeH B Onoke (114) xpaHeHWs HaHHBIX, KOTAa
TMIOJIE30BATEIHCKOE BEIYMCIUTENIFHOE YCTPOWCTBO YCIIEITHO COTpsikeHo ¢ nHTepdericom (118), Tak uToObI
XpaHEeHHE JTaHHBIX B OJIOKe XpaHEHWs JaHHBIX ObLTO pa3perieHo, korjga (uiar OblI yCTaHOBJICH, a B
MIPOTHBHOM CIIy4ae - XpaHCHHE TAHHBIX B OJIOKe XpaHEHHsI JAaHHBIX OBLIO 3aIpeIIeHo.
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YCTPOHCTBO, TEHEPHPYIOIIEE A3PO30.1b

Hacrosiee nzo0peTeHne OTHOCUTCS K YCTPOHCTBY, FEHEPUPYIOILEMY a3p030Jib, H, B YACTHOCTH,
YCTPOMCTBY, T€HEPUPYIOIIEMY a’p030Jib, KOTOPOE MOXKET COIpPSAraThCsl C TOJIb30BATENIbCKUM

BBIYHCJIUTCIIbHBIM YCTpOI\/'ICTBOM, TAKUM KakK CMapT(l)OH.

YerpoiicTBa, reHepupyroIIHe a3p030Jib, TAKHE KaK 3JIEKTPOHHBIE CUTAPEThl CTAHOBSITCS BCe Ooee
NOMYJSIPHBIMA. B 3aBHCUMOCTH OT TNpENNnouYTeHHH NOTpeOHUTeae MOrYT HCIOJNB30BAThCS
pasnu4Hble MEXAaHU3Mbl TE€HEPUPOBAHUS adpo3osss. HekoTopele yCTpONCTBA BKIIOYAIOT
HarpeBaHue, a He CKUraHue CyocTpara, TeHEPHPYIOLIEro a3p030Iib, IS Oy YEeHUsI a3PO30JIs I
BAbIXaHMA. [[pyrue ycTpoNcTBa MOTYT XPaHUTh UCHAPSIEMYIO KUAKOCTb B pPe3epByape U MOTYT
UCTIAPSITh KUJKOCTh B KaHAJIE AJISl IOTOKA BO3JyXa, OOBIMHO C MCIOJIb30BAHUEM HJIEKTPHUYECKOTO

HarpeBaTeJs.

[IpuBnekaTeNbHOW YEPTOM HEKOTOPBIX M3 OTHX VYCTPOHCTB SBISIETCS HMX CHOCOOHOCTH
«COEIUHATHCS» C APYTHMMHU MOJIb30BATENIbCKUMHU BBIYUCIUTEIBHBIMUA YCTPOUCTBAMH, TAKUMHU KaK
cMapT(OH WM NMEPCOHATBHBI KOMITBIOTEP. DTO MOJKET IO3BOJIUTH IOJB30BATENO IOJNYYHUTh
Oomee 3axBaTHIBAIOLIMI ONBIT M CHHXPOHU3UPOBATb B3AUMOAEWCTBHE C YCTPOHCTBOM,
T€HEPUPYIOIIUM a3p030Jib, C JPYTUMH YCTPOMCTBAMH M COOBITMSAMHU B CBOEH >KH3HH.
CnenoBaTenbHO, yCTPONCTBA, TE€HEPUPYIOLIUE a’p0O30jb, MOIYT 3alUCBIBATH JaHHBIE,
OTHOCSILIMECS K B3aMMOIEHCTBHSAM IMOJb30OBATEN I, U OOMEHMBATHCS 3TOH HMH(pOpMalmen C
APYTMMH TOAKIIOYEHHBIMH YCTpOWCTBaMu. lLlenmpro HacTosmero H300peTeHHs —SBISETCS

yJydieHue 0e30MacHOCTH, ¢ KOTOPOI MPOUCXOIUT 00padOTKa U JOCTYI K 3TUM JaHHBIM.

CormacHo OAHOMY AaCHEeKTy HACTOALIEr0 HW300pEeTEeHHs MPEAyCMOTPEHO  YCTPOWCTBO,
reHepHUpyIollee a3po30Jib, BBIMOJHEHHOE C BO3MOXKHOCTBIO TI€HEpPUPOBAaTh a’po30Jib JJis
BABIXaHUS IIOJIb30BATENIEM, TPH O3TOM YCTPOWCTBO COHEPXKHUT: OJIOK XpaHEHHs JaHHBIX,
BBIMIOJIHEHHbIT C BO3MOXKHOCTBIO XPaHUTh JaHHbIE, OTHOCSIIMECS K B3aUMOAENHCTBUSAM
NOJIB30BATENsI C YCTPOWCTBOM, T€HEPUPYIOIIUM a’po30Jib; HUHTEp(]eic, BBIMOJHEHHBIH C
BO3MO)KHOCTBIO ~ YCTaHABIIMBAaThb KOMMYHHUKAaTUBHOE CONPSIKEHHE C  I0OJIb30BATENbCKUM
BBIUNCJIUTENIbHBIM YCTPOMCTBOM, M KOHTPOJUIEP, BBINOJHEHHBIN ¢ BO3MOKHOCTBIO BBIITOJIHATH
IEWCTBUS B OTHOLIEHUH OJIOKA XPaHEHHsI JAHHBIX HA OCHOBAHMH (pyiara, yCTaHOBJIEHHOTO B OJIOKe
XpaHEHUsI TaHHBIX, IIPU 3TOM (hJIar yKa3bIBaeT HA COCTOSIHUE COTIPSDKEHUS] MeKAy HHTepdeiicom

U IMOJIb30BATCIIbCKHUM BBIYHCIINTCIIBHBIM YCT‘pOfICTBOM.
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Takum oOpaszom, cocTostHME OJIOKa XPaHEHUs] NAHHBIX MOXKHO M3MEHSATh B 3aBHCHMOCTH OT
COCIMHEHUM MEXIy YCTPOWCTBOM, TIE€HEPUPYIOLIUM adpo30jb, U  IOJb30BATEIbCKUM
BBIUUCJIUTENIbHBIM YCTPOMCTBOM. JTO MOMKET YJIYYIIMTb 3allUTy JaHHBIX B YCTPOICTBeE,

TeHEePUPYIOIIEM a3PO30JIb.

[IpennoyTUTeNbHO BHIMOIHEHUE ASHCTBUS B OTHOLIEHHH OJIOKA XPAHEHHUs TAHHBIX HA OCHOBAHUU
(pnara, yCTAaHOBJIEHHOTO B OJIOKE XpaHEHHs JaHHBIX, COAEPKUT M3MEHEHUE COCTOSIHMs OJIoKa
XPaHEHUs TaHHBIX HA OCHOBAHUU COCTOSIHUS (hjiara, yCTAHOBJICHHOTO B OJIOKE XpaHEHUSs TaHHBIX.
JpyrumMu Cj0BaMu, KOHTPOJUIEP MOKET OBbITh BBIMOJIHEH ¢ BO3MOXKHOCTBIO H3MEHSITh COCTOSTHUE
OJoka XpaHeHHs JaHHBIX HA OCHOBAHUH COCTOSIHUSA (hjiara, yCTAHOBJIEHHOTO B OJIOKE XpaHEHHSI
JaHHBIX, MPU 3TOM (hJiar yKa3bIBAeT HAa COCTOSIHME COMpPSsDKEHUsS Mexny uHTepdelicoM u

IMOJIb30BATECJIbCKUM BbIYUCJIIUTCIIbHBIM YCT‘pOfICTBOM.

B onHOV KOMITOHOBKE KOHTPOJIJIEP MOKET OBITh BBIMOJIHEH ¢ BO3MOXKHOCTBIO YAAJIEHHS JTFOOBIX
JAHHBIX, OTHOCAIIMXCS K B3aMMOJEHCTBHUAM IOJIb30BATENs C YCTPOWCTBOM, I€HEPHUPYIOLIUM
a3p030Jib, KOTOPbIE paHee XPAHUIUCh B OJIOKEe XpaHEHHsI JaHHBIX, Koraa (uiar yka3bBaeT Ha To,
YTO MOJb30BATEIbCKOE BBIYMCIUTENBHOE YCTPONCTBO, CBA3AHHOE C HOBBIM IOJIb30BATEIIEM,
yCHeImHo comnpsbkeHo ¢ uHTepdeiicom. Takum oOpa3oMm, XpaHUMbIE HaHHBIE, KOTOPbIE MOTYT
OTHOCHUTBCSI K TIPEIbINYIIEMY I0JIb30BATENI0, MOTYT OBbITh YIAJE€HbI, KOr/Ia MOJb30BATEIBCKOE
BBIUUCJIUTENIbHOE YCTPOMCTBO, CBSI3aHHOE C HOBBIM IOJIb30BATEJIEM, YCIEIIHO COMPSDKEHO. DTO
MOKET TMPEeJOTBPATUTh MepeAayvy MOTeHIHANIbHO KOH(QUACHIUANBHBIX MaHHBIX, CO3JaHHBIX
OIHUM TOJIb30BaTeNieM, YCTPOWCTBY, CBSI3aHHOMY C JApYrUM T[onb3oBaTeneM. HoBbli
MOJIb30BATE]Ib MPEATIOYTUTEIIBHO MOXKET 6bITI:> I/II[eHTI/I(I)I/ILII/IpOBaH Mo TOMY, 4YTO OH OTJIUYACTCHA
OT TPEObIAYIIEro TMONb30BaTENsl yCTPOWCTBA. AJIBTEPHATHUBHO, B CJIy4ae OTCYTCTBUS
NpEAbIAYLICTO MMOJIb30BATEIIA, HOBBIH ITOJIb30BATEIb MOKET 6bITb MEPBbIM I/II[eHTI/I(bI/IL[I/IpOBaHHbIM
NOJIb30BATENIEM YCTPOHCTBA. Y aJieHHbIE MAaHHbBIE MPEANIOUTUTENbHO MPEICTABISIOT COOOH
AAHHBIC, KOTOPBIC XPAHATCA B INOCTOAHHOM 3allOMHUHANOIIEM yCTpOﬁCTBe, HanmpuMmep, JaHHBIC,

XPaHAIUECH B TBEPAOTECIIBHOM 3alIOMHUHAIOIIEM YCTpOfICTBe.

YCTpoiicTBO, reHepupyroIee adpo30iib, MPEaMOUYTUTENIBHO MPENCTABISIET COO0H 3IEKTPOHHYIO
curapety. Ilomp30BarenbCckoe BBIMUCIUTENBHOE YCTPONCTBO MPEANMOYTHTENBHO MPEICTABIISET
coboii cmaptdoH. Moker Takke HCIIONBb30BATHCS IIHPOKOE pa3sHOOOpasue ajJbTePHATHBHBIX
HUHTCPAKTHUBHBIX IMOJIB30BATCIBCKHUX BbIMUCIUTCIIbHbIX yCTpOfICTB, TAKHUX Kak HOyT6y1( NN

HOCHUMOC BbIYHCIIUTCIIBHOC YCTpOﬁCTBO, TaKO€ KaK 4YacChbI.



Bcenen 3a ynmaneHneM NaHHBIX, KOHTPOJUIEP MPENNIOYTUTEIBHO BBITIOJHEH C BO3MOXKHOCTBIO
XPaHUTb JaHHbBIE, OTHOCSILINECS K B3AUMOACHCTBUSIM C YCTPONCTBOM, TEHEPUPYIOIINM a3pP0O30JIb.
CnenoBaTenbHO, TPEANONAraeTCsi, YTO OSTH XPaHUMblE B3aUMOJACWUCTBUS  SIBJISFOTCS
B3aMMOZIEHICTBUSIMH HOBOT'O IOJIb30BATENsl. Y CTPOMCTBO, T'€HEPUPYIOIIEE a’p030Jib, MOKET
XPaHUTb 3TU JaHHbBIE B 3aTIOMUHAIOIIEM YCTPONCTBE € LENbI0 X Nepeadr Ha MMOJIb30BATENIbCKOe
BBIUMCJIUTENIPHOE YCTPOICTBO, CBSI3aHHOE C IIOJb30BaTENIeM, KOIZa COOTBETCTBYIOIEE

YCTPOUMCTBO OYAET B CIAEAYIOLIHNI pa3 COMPSIKEHO ¢ YCTPOHCTBOM, FEHEPUPYIOLITUM a3P0O30JIb.

KonTpomnep MoxeT ObITh BBIMOJHEH C BO3MOJKHOCTBIO MMOCHUIATh XPAHHUMBIC JaHHBIE Ha
NOJIb30BATENbCKOE BBIYUCIUTENBHOE YCTPOWCTBO C MHCIOJBb30BaHMEM wuHTepdelica, korma
NOJIb30BATENbCKOE  BBIYMCIUTEIBHOE YCTPONCTBO, CBSI3AHHOE C HOBBIM IIOJIB30BAaTElIEM,
COTPSDKEHO. DTO MOXKET OOECIeUYHBATh TO, YTO JAHHBIC OTIPABIIIOTCS HA YCTPOHCTBO HOBOTO
NOJIb30BATENsl TOJBKO TOTAA, KOTZAA MOXHO OOOCHOBAHHO 3aKJIOYUTh, YTO 3TU JAAHHbIE 00
UCTIOJIb30BAaHUH ObUTH CT€HEPUPOBAHBI COOTBETCTBYIOLIMM ITOJIb30BaTeNeM. OTIpaBKa XpaHUMBIX
JAHHBIX MO>KET BKJIFOUATh NOJyYEHHE AOCTYIA K ’TUM XPAHUMbBIM JAHHBIM OT [10JIb30BATEIBLCKOT0

BBIYMCJUTEIBHOIO YCTPONCTBA.

IIpeanodTuTenbHO KOHTPOJUIEP BBINOJIHEH C BO3MOXKHOCTBIO XPAaHUTb YKa3aHHE HA HOBOIO
NOJIb30BATENs], KOIZAd IMOJIb30BATEIbCKOE BBIUUCIUTENBHOE YCTPOWCTBO, CBSI3AHHOE C HOBBIM
NOJIb30BATENIEM, VYCIEUIHO compsraercs ¢ uHTrepgdelicom. Hampumep, ykazaHue MOXeT
COOTBETCTBOBATh YHHMKAJIBHOMY HAEHTU(HKATOPY Nojab3oBarens. Creayer OTMETHTb, YTO
UeHTU(UKATOP TIOJNB30BATENsI MOXET OBITh HE3aBHCUMBIM OT JIEOOOrO KOHKPETHOTO
MOJIb30BATENBCKOTO BBIYUCIUTENIBHOTO YCTPOICTBA. DTO MOKET MO3BOJUTH OAHOMY U TOMY K€
MOJIb30BATENI0 COEOUHSTBCS C YCTPOWCTBOM, TE€HEPUPYIOIIUM a’3pO30Jb, C HCIOIb30BAaHHEM
PA3JIMYHBIX YCTPOUCTB (TaKMX KaK CMapTPOH U MEPCOHANBHBIN KOMIBIOTEP, WK ABA Pa3IMYHBIX
cMapT(doHa), He BBI3bIBASI YIAJICHHUE XPAHUMBIX TAHHBIX, OTHOCSLINXCS K UX B3AaUMOACHCTBUSIM C

yCTPOMCTBOM, F'€HEPUPYIOIIUM a3PO301b.

VYka3zaHue npeanovTUTENIbHO MOJIYYaeTCsl OT MOJIb30BATEIbCKOTO BBIYUCIUTEBHOTO YCTPOUCTBA
nocpencTeoM uHTepdetica. Hampumep, ykazaHue MOXKET NPEICTaBIATh COOOHN 3JIEKTPOHHBIN
CHUMBOJI, KOTOPBIH CBSI3aH C YYETHOM 3aIMChI0 HOBOT'O MOJIb30BATENS. Y Ka3aHUE MOKET XPAHUTHCS

BO (pare B OJIOKE XpaHEHUs JaHHBIX.

KOHTpOJ’IJ’IGp MOKET OBITh BBIIOJHEH C BO3MOKHOCTBIO CpaBHCHUA YKa3aHUs, MOJIYYCHHOI'0 OT

NOJIb30BATENBCKOTO BBIYMCIUTEIBHOIO YCTPOUCTBA, C YKA3aHUEM, XPAHUMBIM B OJIOKE XpaHEHUs



AAHHBIX, IJid OHNPCACICHUA TOr0, CBA3AHO JIM KOMMYHHKATHBHOC COIMNPSKECHHUE C HOBBIM
NOJb30BaTENeM. DJTO CpPaBHEHHE TaKK€ MOXET MOKa3aTh, YTO YKa3aHUe, MOJY4YE€HHOE OT
NOJIb30BATENbCKOTO  BBIYUCIIUTENIBHOTO YCTPOWCTBA, CBA3aHO C TEKYIIMM IOJb30BaTeleM
YCTPOMCTBA, TEHEPHPYIOLIEro a’po30ib (T.e. He ObUI0O HM3MEHeHMH B WIEHTHU(PHUKATOpE
HOJIb30BATENS, U YKa3aHUE, MONIYYEHHOE OT MOJIb30BATEIbCKOTO BEIMUCIUTEIBHOTO YCTPOHCTBA,
COBITA/IAET C XPAHUMbBIM yKa3zaHueM). B 3Tux o0CToATeNbCTBAX HE MPOUCXOANT YAAJCHHUS TAHHBIX
00 WCTOPHUH WCIOJIL30BAHMS, IOCKOJIbKY O5TH JaHHbIE MOXKHO O€30MacHO MEPEHECTH Ha
TI0JIb30BATEIbCKOE BBIYUCIUTENIBHOE YCTPONCTBO, CBSI3AHHOE C TEKYIIUM I[OJb30BaTeIeM

YCTPOMCTBA.

HHTrepdeiic mpenmodTUTEbHO BBIMOJIHEH C BO3MOXKHOCTBIO YCTAHOBJICHHSI KOMMYHHUKATHBHOTO
COTIPSDKEHUSI € TIOJIb30BATENIbCKUMU BBIYMCIUTEIbHBIMU YCTPOWCTBAMHU C HCIIOJIB30BAHUEM
0ecrpoBOIHOrO MPOTOKOJIA. beCpPOBOAHOM MPOTOKOJ MPEANOYTHTEIHHO MPEACTABISET COOOU
Bluetooth®, HO npyrue mporokosbl, Takue kak Wi-Fi, MOTYT MCIONB30BATHCSI B MOIXOSIINX
oOcTosiTeNnbCTBaX. B ajgpTepHATUBHOW KOH(HTIYpalu MEXKIy yCTPOWCTBOM, T€HEPHPYIOIIHM
a’p030JIb, U TIOJIb30BATEIBCKUM BBIMUCIUTENbHBIM YCTPOWCTBOM MOKET YCTaHABIUBATHCS

MPOBOAHOE COCANHECHUE.

B O)_'[HOI\/'I KOMITOHOBKE KOHTPOJJIEP MOXKET 6I:>ITI:> BBITIOJTHEH C BO3MOKHOCTBIO YCTAHABJIMBATDH (bnar
B OJIOKE XpaHEHUs JAaHHBIX, KOTJa IOJIb30BATEIbCKOE BBIYMCINUTEIBHOE YCTPONCTBO YCIIEUIHO
compsiraercsi ¢ uHTepdeiicom, u odecreunBaTh XpaHEHHE NaHHBIX B OJIOKE XpaHEHUsS! HaHHBIX,
Korzaa yiar yCTaHOBJIEH, U 3aTpeIlaTh X PAHEHUE TaHHBIX B OJIOKE X paHEHHsI TAHHBIX B IPOTUBHOM
ciy4dae. ITO MOKET O0ECTIEUUTD 3aIUTY KOHQUIESHIIHAIbHBIX TAHHBIX, MTOCKOJIBbKY 3aMpeIiaeTcs
XpaHEHHE JAHHBIX YCTPOHCTBOM JIO  YCIEUIHOTO  COMPSDKEHUS  TOJIb30BATEIBCKOTO
BBIYUCIIUTCIIBHOI'O YCTpOfICTBa. 3T10 O3Ha4acT, qTO KOH(I)I/II[GHLII/IaJIbeIe JaHHBIC,
TeHEPUPOBAHHBIE MOJI30BATENIEM, HEAOCTYIHBI APYTOl CTOPOHE, CONPATAIOLIEN CBOE YCTPOMCTBO
C YCTPOHCTBOM, F€HEPUPYIOIHUM a3PO30Jib, TIOCKOIbKY HUKAKUE JAHHBIE HE XPAHSATCS B OJOKe
XpaHEeHUs NAaHHBIX JIO0 TeX TMOp, MOKa He OyJeT YCTAaHOBJIEHO IO MEHBIIEH Mepe OJIHO

KOMMYHUKATHUBHOEC COIIPS>KEHUCE.

yCTpOfICTBO NPEANOYTUTECIIBHO COACPXKUT OAUH WKW HECKOJIBKO AATYMKOB, BBIIIOJHCHHBIX C
BO3MOXHOCTBIO O6H3py>KeHI/I$I BSaHMOI[efICTBHﬁ MOJIb30BATEJIA, NMPU 3TOM OAUH HUJIM HECKOJIBKO
AATYHUKOB NCAKTUBUPYIOTCH, KOTrAad 3alpeliacTCa XpaHCHUC JaHHBIX B Os10Ke XPpaHCHUS JaHHBIX.

B AJIBTCPHATUBHOM BApUAHTEC OAWH HJIM HECKOJBbKO AATYUKOB MOTYT OBITD AKTUBHBIMH, HO



XPAaHCHUEC NAaHHBIX, OTHOCALIUXCA K O6Hapy}KeHHbIM BSaHMOHeﬁCTBHﬂM MMOJIB30BATEIA, MOXKET

NPEeNOTBPALIATECS 3JIEKTPOHHBIM CIIOCOOOM.

CoracHo ApyroMy acreKkTy HACTOSIIEro H300peTeH s MPEAOCTABIISETCS CIIOCO0 HCIOB30BAHMS
YCTPOMCTBA, FTEHEPUPYIOLIETO a3P030Jib, KOTOPOE MOXKET FreHePHUPOBATh ad3PO30Jib AJISl BIbIXAHHUS
NOJIb30BATENIEM, MPHU 3TOM CIOCOO BKJIIOYAET dTambl. obecriedeHus: OJOKa XPAHEHUs JaHHBIX,
BBITIOJIHCHHOI'O € BO3MOXHOCTBH XpaHI/ITb JaHHBbIC, OTHOCAINUECA K BSaHMOHGﬁCTBHﬂM
MOJIb30BATENSI ¢ YCTPOHCTBOM, TE€HEPUPYIOIIUM a3p030Jib, YCTAHOBJIEHHS KOMMYHHUKATHBHOTO
COHpﬂ}KeHI/IH C MNOJB30BATCIBbCKNM BbBIMUCIUTCIBbHBIM YCTpOfICTBOM, CBA3aAaHHBIM C HOBBIM
MOJIb30BATENIEM, C HCIONb30BaHHEM HHTepdeiica yCTPONCTBA, TEHEPUPYIOMIETO adpO30Jb, U
BBITTIOJIHCHU A HeﬁCTBHH B OTHOIIICHUU 6J'IOKa XpaHeHI/Iﬂ JAaHHBIX HA OCHOBAHUU COCTOSIHUSA (I)nara
B 6J'IOKe XpaHeHI/ISI JaHHBIX, HpI/I 5TOM (1).]'[211" YKaSI:;IBaeT Ha COCTOAHUC COHpﬂ}KeHI/IH Me>1<):[y

HHTep(I)efICOM U IMOJIb30BATCJIbCKUM BBIMHCINTECIIBHBIM YCTpOfICTBOM.

IIpennoYTuTeNbHO BHIOIHEHUE AEHCTBUS B OTHOIIEHUH OJIOKA XPAHEHUS JTAHHBIX HA OCHOBAaHUU
cocTosiHuUs (ara B OJIOKe XpaHEHUS! JAHHBIX COAEPIKUT U3MEHEHHE COCTOSIHHS OJIOKa XPaHEHHUs
TAHHBIX HA OCHOBAHUH COCTOSTHUS (bj1ara, yCTAHOBIIEHHOTO B OJIOKE XpaHeHUs! JaHHbIX. [[pyrumu
CJIOBaMH, CIOCOO MOXKET COAep>KaTb W3MEHEHHE COCTOsSHHE OJIOKka XpaHEHHsl OAHHBIX Ha
OCHOBAaHUHU COCTOSIHMA (hylara, yCTAHOBJIEHHOTO B OJIOKE XpaHEHMs NaHHBIX, NPH 3TOM Quar
yKa3blBa€T HAa COCTOSIHME COIpPSDKEHHs MexXAy MHTep(elcoM U IOJIb30BaTENbCKUM

BBIYHCJIUTCIIbHBIM YCTpOﬁCTBOM.

CornacHo eme OJHOMY AacCHEKTy HACTOSIIEro HM300peTeHHs MPEAyCMOTPEH NPONYKT B BHUJE
MOCTOSIHHOTO MAIIMHOYMTAEMOr0 3allOMUHAIOLIETO YCTPOMNCTBA, COAEpIKAIero HCIOJHSEMbIe
KOMaH/1bl, KOTOpbIE MPU UCIIOJHEHUH KOMITBIOTEPOM 3aCTaBJISIOT KOMIIBIOTED BBIIOJHSATD 3TaIlbl,
BKJIIOYAIOIINE. YCTAaHOBJIEHHE KOMMYHUKATHBHOIO COMNPSDKEHHS] C  IOJb30BATENbCKUM
BBIUNCJIUTENbHBIM YCTPOMCTBOM, CBSI3aHHBIM C HOBBIM IIOJIb30BaTe€jieM, C MCIOJIb30BAHUEM
uHTepdeiica yCTPOHCTBA, TEHEPUPYIOIIETO a3pO30Jib; U BBIMOJHEHUE NEHCTBHS B OTHOIIEHHU
O50Ka XpaHEeHUsI JTAHHBIX, KOTOPBII BBITIOJHEH C BO3MOXKHOCTBIO XPAHUTD JAHHBIE, OTHOCSIIHECS
K B3aUMOJIEMCTBUSAM IOJIb30BATENs C YCTPONHCTBOM, ME€HEPUPYIOLIUM a3p030Jb, HA OCHOBAHWUHU
cocTosiHusl (pyara B ONOKE XpaHEHWs NAHHBIX, NPU 3TOM (Jar yKa3blBaeT HA COCTOSHHE

COIIPAXKEHUA MEXKIAY HHTep(l)eﬁCOM H ITOJB30BaTCJIbCKUM BBIYHCJIIUTCIBbHBIM YCTpOﬁCTBOM.
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IIpeanodrurenbHO BHINONHEHNE JEHCTBUS B OTHOIIEHNH 3alIOMUHAIOLIEr0 YCTPOICTBA COAEPIKUT
U3MEHEHHE COCTOsSIHUS OJIoka XpaHeHWs JaHHBIX Ha OCHOBAHMU COCTOsIHUS  (piara,
YCTQHOBJIEHHOTO B OJIOKE XpaHEHUs NaHHbIX. JIpyrUMM CJIOBaMHM, 3Tamlbl MOTYT BKJIIOYATh
U3MEHEHHE COCTOSHUS OJIOKA XPAHEHUs TaHHBIX, KOTOPBIN BBIMTOJHEH C BO3MOXXHOCTBIO XPAHUTh
JaHHbIE, OTHOCSIIHUECS K B3aUMOAEHCTBUAM IOJNb30BATENSl C YCTPOWCTBOM, T'€HEPHUPYIOIIUM
a’3p030Jib, HA OCHOBAHUH COCTOSIHUSI (hyiara, YCTAHOBJIEHHOTO B OJIOKE XPaHEHMS AAHHBIX, NPU
5TOM (bJlar ykasbIBaeT HA COCTOSTHUE COMNPSDKEHHsI MEKAY UHTep(eHCOM M MOJIb30BATEIbCKUM

BBIYUCJINUTECIIBHBIM YCTpOﬁCTBOM.

CornmacHo JApyromy acmekTy TMpeaoCTaBiseTcs YCTPOMCTBO, TEHEpHUPYIoIlee a’po30Jib,
BBIMIOJJHEHHOE C BO3MOXKHOCTBIO I€HEPUPOBATh a3p030Jib I BIBIXAHUS IOJb30BaTENleM, IpU
5TOM YCTPOICTBO COAEPIKUT: OJIOK XpaHEHHsI TAHHBIX, BBIITOJHEHHBII C BO3SMOXKHOCTBIO XPAaHHUTD
JlaHHbIE, OTHOCSINHECS K B3aUMOJAENCTBUSM IOJIb30BaTeNsl C YCTPONWCTBOM, T'€HEPUPYIOIIUM
a’3po30Jb;, HUHTEp(QENC, BBIMOJHEHHBII C BO3MOXKHOCTBIO YCTAHABIMBATH KOMMYHHUKATHBHOE
COMpsIKEHHE C  IOJIb30BATEJIbCKUM  BBIUUCIUTENBHBIM  YCTPOICTBOM, M  KOHTPOJLIEP,
BBITTOJIHEHHBII C BO3MOJKHOCTBIO: 00€CIeunBaTh XpaHEHHE TAaHHBIX B OJIOKE XPaHEHHs! JaHHBIX,
KOTZa COCTOsIHME (pyrara, yCTaHOBJIEHHOTO B OJIOKE XPaHEHUS NaHHBIX, YKa3bIBA€T HA TO, YTO
NIOJIb30BATENBCKOE  BBIYMCIUTENIBHOE YCTPOMCTBO YCHEIIHO COMPSDKEHO C  HHTepdeicoM;
3ampelaTb XpaHEHHWE MaHHbIX B OJIOKE XpaHEHUs [aHHBIX, Korzma cocrosiHue (uara,
YCTAaHOBJIEHHOTO B OJIOKE XpaHEHWs MAAHHBIX, YKa3blBae€T HA TO, YTO IIOJIb30BATEIbCKOE
BBIYHUCIIUTENIBHOE YCTPOMCTBO HE CONPSDKEHO ¢ mHTepdeticom; u obecrneunBaTh HCIOIb30BAHUE
YCTPOMCTBA, M€HEPUPYIOIIErO a’3p030Jib, Ul T'€HEPUPOBAHUS a’PO30Jii BHE 3aBUCHUMOCTH OT

cocTosiHus (pyiara.

VYCTpolCTBO, reHepupyrolee a’po30yib, MOXKET COAEPKaTb OAWH WU HECKOJBKO JaTUYUKOB,

BBITTOJIHEHHBIX C BO3MOXHOCTBIO O6Hapy>KI/IBaTb BSaHMOHeﬁCTBHﬂ ITOJIB30BATEJIA.

B HEKOTOPBIX MPpUMEpPax OAWH WUJIN HECKOJIBKO JATUYUKOB ACAKTUBUPYIOTCH, KOTAa 3aNpeCllacTCs

XPAaHCHUEC NaHHbIX B OJI0KE XpaHCHHSA JaHHBIX.

B APYrux npuMepax OAUH WU HECKOJIBKO JATUUKOB ABJIAKOTCA aKTUBHBIMU, KOTld 3alpeLIacTCA
XPAaHCHUE HOAaHHBIX B Onoke XPaHCHUA HOaHHBIX, HO TMPEAOTBPAINACTCA XPAHCHUEC MOaHHBIX,

OTHOCAIINXCA K O6H3py>l(eHHbIM BSaHMOHeﬁCTBHﬂM IIOJIb30BATECJIA, B Onoke XPaHCHUS JaHHBIX.
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KOHTpOJ’IJ’Iep MOXKET OBITh BBIIIOJIHEH C BO3MOXKHOCTBIO IIOCHLIATH XPaHUMbBIC HOAHHBIC Ha
MOJIb30BATECIIBCKOC BBIYHUCIIUTCIBHOC YCTpOﬁCTBO C HCIIOJB30BAHUEM I/IHTep(beI‘/'Ica, Koraa

MMOJIb30BATECJIbCKOC BBIYUCIIUTCIIBHOC YCTpOfICTBO COIIPAKECHO.

CorjmacHo eme OTHOMY AacCHeKTy MPeayCMOTPeH CrIoco0 HCMHOJb30BAHUSI yYCTPOMCTBA,
TeHEePHUPYIOIIEro a’po30Jib, KOTOPOE MOXET TeHepHpOBaTb a’po30iib I BABIXAHUS
MOJIb30BATENIEM, MPH 3TOM CIOCOO BKJIFOYAET ATambl. oOecriedeHusi OJI0Kka XpaHEHUs NaHHbBIX,
BBITIOJJHEHHOTO C BO3MOXKHOCTBIO XPAaHUTh JaHHbIE, OTHOCSIIUECS K B3aMMOAEHCTBUSIM
TIOJIb30BATENSI C YCTPOHCTBOM, T€HEPUPYIOLIUM a3pO030Jib, YCTAHOBJIEHHUS KOMMYHUKATHBHOIO
COMPSI’KEHHsI C TIOJb30BATENIbCKUM BBIYHCIUTENbHBIM YCTPOHCTBOM, CBSI3aHHBIM C HOBBIM
MOJIb30BATENIEM, C HCIOJNIb30BaHMEM HHTepdeiica yCTpoWCTBa, TeHEPUPYIOLIETO a’3po30Jib, H
ofecriedyeHrsi XpaHEHWs] JAaHHBIX B OJIOKe XpaHEHHWs JIaHHBIX, KOrga cocrosiHue (uara,
YCTaHOBJICHHOTO B OJIOKE XpaHEHHs JaHHBIX, YKa3blBa€T HA TO, YTO IOJIb30BATEIILCKOE
BBIUNCJIUTEJIbHOE YCTPOWCTBO YCHEITHO COMPSKEHO C uUHTepdeiicoM; 3ampeleHus XpaHeHHsI
JaHHBIX B OJIOKE XpaHEHUS TAHHBIX, KOTJA COCTOsTHUE (pyiara, yCTAaHOBJIEHHOTO B OJIOKE X paHEHHSI
JAHHBIX, YKa3bIBAET HA TO, YTO MOJIb30BATEIHCKOE BEIUHCIUTELHOE YCTPOMCTBO HE COMPSIKEHO C
uHTepdeticom; u obecredeHrs] UCIOIb30BAHMS YCTPONCTBA, T€HEPUPYIOLIETO a3PO30Jb, IS

FEHEPHUPOBAHUA a5PO30JId BHE 3aBUCUMOCTU OT COCTOSAHUA (1)J1ara.

CornacHo ele OHOMY aCIeKTy MPelyCMOTPEH NPOAYKT B BUAE OCTOSIHHOIO MALIMHOYUTAEMOTO
3alIOMUHAIOLIET0 YCTPOMCTBA, COAEPIKAIIETO UCTIONHAEMbIE KOMAH/IbI, KOTOPBIE MPU UCIIOTHEHUU
KOMITBIOTEPOM  3aCTaBIISIIOT KOMIIBIOTEP BBIMOJHATH 3Tallbl, BKJIIOYAIOIINE. YCTAHOBJICHUE
KOMMYHHKATHUBHOTO COTPSKEHUST C TOJIb30BATENIbCKUM  BBIYUCIUTEIbHBIM  YCTPOMCTBOM,
CBSI3aHHBIM C HOBBIM IIOJIb30BATENIeM, C HCIOJNb30BaHUEM UHTepdeiica yCTPONCTBA,
TEHEPUPYIOIIEro  a’3po30Jb, H  oOOecreueHne XpaHeHHWs JaHHBIX, OTHOCSINUXCA K
B3aUMOJIEHICTBUSIM TOJIB30BATENSI C YCTPOHCTBOM, TEHEPUPYIOIIUM a3P030Jib, B OJIOKE XpaHEHHUS
TAaHHBIX, KOTJIa COCTOsTHHE (hyiara, yCTAaHOBJICHHOTO B OJIOKE XpaHEHUs TAHHBIX, YKa3bIBAET HA TO,
YTO MOJIb30BATEIBCKOE BBIYMCIUTEIBHOE YCTPOMCTBO YCIEIIHO COMPSDKEHO ¢ HMHTepdeicoMm,
3anpelieHne XpaHeH!s! JaHHbIX OTHOCUTEIbHO B3aUMOAENCTBUN MOJIb30BATENSI C YCTPONHCTBOM,
TeHEPUPYIOIIUM a3p030Jib, B OJIOKE XpaHEHHS JaHHBIX, KOTa COCTOSIHUE (hi1ara, yCTaHOBJIEHHOTO
B OJIOKe XpaHEHHUs [aHHBIX, YKa3bIBAET HAa TO, YTO IIOJIb30BATEIbCKOE BBIYUCIUTEIBHOE
YCTPOHCTBO HE COMpsDKEHO ¢ uHTepdeilicom; n obecrieueHne HCIOJIb30BAHUS YCTPOMCTBA,
TeHEPUPYIOIIErO a3P030Jib, IS TEHEPUPOBAHUS a3P030JIs1 BHE 3aBUCUMOCTH OT COCTOSIHUS (hiara,

YCTAHOBJICHHOI'O B Onoke XpaHCHUS JaHHBIX.



BapI/IaHTbI OCYHIECTBJICHUA HACTOALICTO I/1306peTeHI/I$I OMHCAaHbI JAJIEE€ B KAUECTBE IMpUMEPaA CO

CCBUIKOH Ha rpaduuecKue MaTeprabl, Ha KOTOPBIX:

Ha ¢ur. 1 nmpencTaBieH cxeMaTUYeCKU BU yCTPONUCTBA, FEHEPUPYIOLIETO a3p030Jib, HMEIOLIETO
CBS3b C OJHUM WU HECKOJIBKUMHU MOJb30BATEIbCKUMHU BBIMUCIUTEIbHBIMU YCTPONCTBAMHU, B

BapUAHTE OCYILIECTBIICHUA HACTOALICTO I/I306peT€HI/ISI;

Ha (ur. 2 IpeACTaBIIEH CXeMaTHYECKUI BU]I CHCTEMBI YIIPABJIEHHSI B YCTPOIMCTBE, FTEHEPUPYIOIIEM

A3p030Jib, B BApUAHTE OCYIICCTBJICHUA HACTOALIETO 1/1306peTeH1/1$1;

Ha ¢ur. 3 npexncraBineHa ONOK-cXeMa, MOKA3bIBAKOIIAsl ITOCIEOBATENBHOCTD 3TAllOB, KOTOPBIE
TOJKHBI OBITh BBIITOJHEHBI B YCTPOHUCTBE, TEHEPUPYIOLIEM a3P030J1b, B BAPHAHTE OCYIIECTBIICHUS

HACTOSIIIETO U300pETEHNUS;

Ha ¢ur. 4 npexncrasineHa ONOK-cxeMa, MOKA3bIBAIOIIAS MOCIENOBATEIbHOCTD 3TAllOB, KOTOPBIE
TOJDKHBI OBbITH BBINOJIHEHBI B YCTPOHCTBE, T€HEPUPYIOIIEM a3po30iib, B IAPYrOM BapHaHTE

OCYILIECTBJICHUS HACTOSALIETO 1/1306peTeH1/1$[; u

Ha Qur. 5 mpencrasneH npumep ¢uara, KOTOPbIII MOXKeT OBbITb YCTAHOBJIEH B OJIOKE XpaHEHHs
JaHHBIX YCTPOWCTBA, TE€HEPHUPYIOILEro a’p030jb, B BAPUAHTE OCYLIECTBJIECHHS HACTOSILIETO

n300peTeHus.

Ha ¢ur. 1 mpencraBieH cxeMaTH4eCKUI BHA YCTPOMNCTBA 2, MEHEPUPYIOLIETO a3pO30Jib, WJIH
3JIEKTPOHHOM CUTapeThl. Y CTPONCTBO 2, TEHEPUPYIOLLIEE a3PO30JIb, BBITIOJIHEHO C BO3MOKHOCTBIO
OCYLIECTBIICHHS CBSI3U OECIIPOBOIHBIM 00PA30M C OTHHM HJIM HECKOJIbKUMU T0JIb30BATEIbCKUMHU
BBIYMCJIUTEbHBIMU YCTPONCTBaMU 4, 6, 8. B 3TOM cXemMaTH4eCKOM MpUMeEpPE MOIb30BATEIbCKHUE
BBIUMCJIUTEIbHBIE YCTPOHCTBA BKIIFOYAOT cMapTdoH 4, BTopoit cMapTdoH 6 u HOyTOyk 8. Moker
UCTIONIb30BAThCs JIF000€ KOJMYECTBO PA3JHMYHBIX THUIOB MOJb30BATENIBCKUX BBIUYHUCIUTENbHBIX

YCTPOWCTB, BKJIFOYasi HOCUMbIE YCTPONCTBA, TAKUE KAK CMapT-4achbl UM TAPHUTYPBIL.

B sTOM BapuaHTe OCYLIECTBIEHUS YCTPOUCTBO 2, T€HEPUPYIOLIEE a3PO30Jib, UMEET OCHOBHYIO
gacte 104 u mysgmryunyro dacte 102. OcHoBHas wacte 104 comepskut Oarapero 106 s
obecniedeHust nmutanus U npoueccop 108 umm koHTposuep ans ynpasieHus padoroit. OCHOBHas
yacTh 104 MOKET NOMOJHUTENBHO cofepkaTh KHONKY 110, ynpasiseMyro nojb3oBateneMm, s

(byHKUUH, TAKUX KaK BKJIIOYEHHE U BBIKJIIOUEHHE YCTPONCTBA 2 U 3a[efiCTBOBAHMs HarpeBaTes
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aTomaiizepa (He IMOKa3aH) AJISl UCIIAPEHHs UCTIAPSIEMOH JKUIAKOCTH U3 OTAEICHUS Ul SKUAKOCTH.
Hacrosimmee nzoOpereHue He OrpaHUYEHO MCIIONBb30BAHMEM C YCTPOMCTBAMH, T€HEPUPYIOIIUMU
a’3po30Jib, KOTOPBIE MCIAPSAIOT HCHapseMyro KuakocTb. Hactosiimee m3zoOpereHue B paBHOMU
CTETNIEHU MOKET HCIONb30BAThCs C YCTPOMCTBAMHU, T€HEPUPYIOIIMMH a3p030Jb, KOTOPbIE MOTYT
TeHepHPOBaTh a3pO30Jib HA OCHOBAHMHU APYIMX MPUHIUNOB pabOThI, TAKUMU KaK T€, KOTOpbIE

HarpeBaroT TabauHblil CyOCTpaT, HE CHKHUrast ero.

B  KOHTekcTe HacTOsmero U300pPETeHUs «a’po30Jb» W «Hmap» MOTYT  CUUTATBHCS
B3aMMO3aMEHSIEMbIMU BBIPAKEHUSAMH. TO €CTh, a3p030Jib MPENCTaBIsSET COOOW map, a map
NpeACTaBysieT COOOM a’po30Jib. A3PO30Jb JUISI KYPEHHS MOMKET OTHOCHUTBCS K adpO30NII0 C

pa3mepamu yactur 0,57 mukpoH. Pazmep yactuil Mmoxxet ObiTh MeHee 10 uiti 7 MEKpOH.

JIONOHUTENBHBIE 3JIEKTPOHHBIE KOMIIOHEHTBI B YCTPONCTBE 2, TeHEPUPYIOLIEM a3p030J1b, BUIHbI
U3 NMpUHOUNUANIBHON cxeMbl Ha ¢ur. 2. [Iponeccop 108 monyuaer snekTponuTanue ot Oatapeu
106 u ¢yHKIHMOHANBHO coenuHEeH ¢ reHeparopoM 112 aspo3ons, TakKUM Kak aToMaii3ep WM
HarpeBatesib. [Iponeccop 108 momonHUTENHPHO coenuHeH ¢ OokoM 114 XpaHeHHsI NAaHHBIX H
OITHUM WJIN HECKOJbKMMHU aartdukaMu 116. biok 114 xpaHeHus] TaHHBIX OOBIMHO TPEACTABIISET
coboif  TBephoTenbHbI Onok  xpaHenus. Haxonen, mnpomeccop 108 coemuHeHn ¢
KOMMYHHUKAaTUBHbIM uHTepdeiicom 118, koTtopelii Moxer oOecneunBaTh CBSI3b MEXIY
YCTPOWCTBOM 2, F€HEPUPYIOLIUM a3p030Jib, U OJHUM HJIM HECKOJBKUMHU IOJb30BATEIbCKUMU
BBIYMCJIUTEbHBIMU YCTPONCTBAMHU 4, 6, 8. B HEKOTOPBIX BapUaHTax OCYLIECTBIICHUs MPOLIECCOP

108 MoskeT mpencTaBisiTh COO0H MUKPOKOHTPOJLIED.

Hatauku 116 BBIMOJHEHBI € BO3MOMKHOCTBIO OOHAPY’KUBaTh JaHHBbIE, OTHOCSIIUECS K
WCIIOJIb30BAaHUI0 YCTPOWCTBA 2, TeHepupyroulero apos3onb. Hanpumep, natuuku 116 moryr
OOHapy’KMBaTh JaHHBbIE, KACAIOIIMECs 3allMCH O 3aTSDKKE, KOTOpPble MOTYT COAEpKaTb
uHpOpMaLMI0 O COOBITUSIX BIBIXAHUS IOJB30BATENIEM, TAKYK Kak MPONOJUKUTENBHOCTD
BIBIXaHUS, MAaKCHMaJbHbIH 3aUKCHPOBAHHBIA PAacXOll, CKOPOCTb HW3MEHEHHs pacxona,
U3MEHEHHE pacxoja €O BpEeMEHEM, TeMIeparypa B TE€HEepaTope aj’po30Jsi, KOJUYECTBO
noTpeOJIEHHOrO HUKOTHHA HJIM JKUAKOCTH, KOJMYECTBO MOTPEONIEHHONH SHEPTHH, BPEMSI CYTOK
3aTSDKKU U UTTEIBHOCTh HaskaThst KHONKH 110 aktuBarmum. Takum obpazom, natuuku 116 MmoryT
BKJIFOYaTh, HANPUMEpP, NATYUKU TEMIIEPATypbl, AATYUKU PACXOMad, NATUYUKHU SJIEKTPHUUECKOIrO
conpotuBiieHuss U T. 4. Jartumku 116 Moryr Ttakke OOHapYy>KMBaThb JaHHBIE, KAaCArOIIHECs
COOBITHS, KOTOPOE TOXE OTHOCUTCA K HEKOTOPOMY THITY B3aUMOAEWCTBHUS IOJB30BATENS B

ycrpoiictBe 2. [Ipumepbl JaHHBIX, KaCAIOIIUXCsSl COOBITHS, BKIKOYAIOT BBEEHUE WUJIH yIAJEeHUE
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KarCyJbl, WM BO3HUKHOBeHHME ommOku. Takum oOpasom, nmatumku 116 Moryt BKIHOYATh
KOHTAKTHBbIE JAaTYUKH, OSJEKTPUYECKHe JaT4uK{, pAatduku Ha d¢pdexkre Xomwra wiH
boTosekTpuYeCcKre TaTINKHU JJIsl OOHAPYKEHUS BBEISHH WK yAaneHus kancyibl. Jlarauku 116
MOTYT TakXe OBbIThb peaM30BaHbl B NPOrPAMMHOM OO€CNeYeHUHN Uil OOHApY KeHHsI COOBITHUH,
TaKUX Kak omuOku. Kakaplil 5K3eMIUIAp JaHHBIX, KACAIOLIMXCS 3aIUCH O 3aTSDKKE, WU TaHHBIX,
KaCaIOLINXCsl 3aMUCH O COOBITHH, 3apUKCUPOBAHHOM aaTtdukamu 116, MoxeT ObITh CBs3aH C

METKOW BPEMEHHU.

Ha ¢ur. 3 npencraBnena O10K-cxema, MOKA3bIBAKOIIAS MOCIEOBATEIBHOCTb 3TAINOB, KOTOPHIE
MOTYT OBITh BBIMOJIHEHBI COTJIACHO TPUMEPY BapuUaHTa OCYLIECTBJICHUS HACTOSIIETO
n3o0perenus. Ha stame S100 ycTpoiicTBO 2 HCIONB3YETCs MO €ro OOBIMHOMY MPEIHA3HAYSHHIO,
TO €CTb JUJIl T€HEePUPOBAHUS a’pO30Jsl AJsl BABIXaHMs MOJb3oBaTesneM. llonb3oBarenb MOXKET
BABIXaTb depe3 MyHAWTYK 102, B TO ke Bpems Haxumass Ha kHonky 110, ynpasisgemyro
MOJIb30BaTeNEeM. A3pO30Jib MPOU3BOAUTCS reHeparopoM 112 aspo30isi ¢ HCMOIB30BAHUEM
aNeKkTponuTanus, odecnieunBaeMoro Oartapeeit 106. Ha stame S102 mpoueccop 108 mposepsier
6ok 114 xpaHeHMs NAHHBIX Ul ONpPENeNIeHHs TOro, ObUIO JIM YCTPOHMCTBO 2 KOrma-imbdo
COTPSIKEHO C TMOJb30BATENbCKUM BBIUHCIUTEIbHBIM yCTpoOiicTBOM 4, 6, 8. DTO sBisercs
BO3MOXKHBIM, TIOCKOJIbKY IIOCJI€ COMNpPSDKEHHMs] C IOJb30BaTENbCKUM  BBIYUCIUTENBHBIM
ycrpoiictBoM 4, 6, 8, MAC-anpec COOTBETCTBYIOIIETO YCTPOHCTBA XPAHUTCS B OSJIOM CITUCKE FITH
¢nare B 6ioke 114 xpanenus nanHbix. CrnenoBarenbHo, Ha dtane S102 mponeccop 108 moxer
npoBepsiTh OTCyTCTBHE 0O0oro MAC-anpeca B 6enom criricke uiu uare B 61oke 114 xpaHeHust
nanHbIX. CrienoBarenbHO, oTcyTcTBHe Xpanumoro MAC-aapeca B Oenom cmucke miu (iare
MO’KET yKa3blBaTh HA TO, YTO HUKAKOE IOJIb30BATEIbCKOE BBIYMCIUTEIBHOE YCTPOUCTBO 4, 6, 8
HHUKOTZIa He OBLIO YCIEUIHO COMPSKEHO C YCTPOHCTBOM 2, T€HEPUPYIOIIUM a’po30Jib. B aTux
oOcrositenbeTBax Ha sTane S104 mporeccop 108 MoskeT 3anpemaTh XpaHeHHE JIFOOBIX JAHHBIX 00

UCTIONIb30BaHUH B Oyioke 114 XpaHeHUs JaHHBIX.

XpaHeHHe MaHHBIX OO0 WCIOJNBb30BAHUM MOXKET 3arpeIaTbCsi HECKOJbKHUMU BO3MOXKHBIMH
cnnocobamu. B onHOoM mpumepe natumku 116 MoOryT meakTuBHpOBaThCs mpoueccopoM 108 ms
o0ecrevYeHus TOro, YTO HUKAKUE TaHHbIE He 3aNMChIBAIOTCS IS JIFOOBIX COOBITUH HCTIONB30BAHUSL.
B npyrom mnpumepe natuumku 116 MOryr ocraBaTbCsi aKTHBUPOBAHHBIMH, HO 3aIlUCH
OOHapy’KeHHBIX JaHHBIX, KACAIOIIMUXCS 3aTSDKEK M COOBITHH, HE TMEepEefaroTCss Ha MOCTOSHHOE

3alIOMUHAIOLIee YCTPOHCTBO B Osioke 114 xpaHeHHs JaHHBIX.
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Ha srtane S105, ecnmu mo nHammumro MAC-agpeca B Onoke 114 XxpaHeHMsT NaHHBIX OBLIO
OTIPENENIEHO, YTO IMOJIb30BATEIbCKOE BBIUUCIUTEIbHOE YCTPONCTBO B MPOLLIOM OBIIO YCHEITHO
COTPSIKEHO, 00ECIeYnBaeTCsl XpaHeHWe MAaHHBIX OO0 HCHOJb30BaHUM B Oyoke 114 xpaneHwms
JAHHBIX TIyTeM YyCTaHOBKM ¢ara B Onoke 114 xpaHeHHMs JHaHHBIX. 3aTeM JaHHblE 00
UCIIONIb30BAHUM XpaHaTcsi B Onoke 114 xpaHenuss naHHbpix Ha ostame S106. [lanHble 00
UCHOJIb30BAHUU MOTYT BKJIOUATh 3AMUCH JAaHHBIX, KACAKOLIUXCSA 3aTsDKEK, U 3allUCU JAHHBIX,

KacaroImuxcst CoObITUH, OOHapy keHHbIe naTunkamu 116.

bnok 114 xpaneHus: NaHHBIX BBINIOJIHEH C BO3MOKHOCTBIO XpaHeHus BILUIOTh 10 6000 3anuceit o
3aTsbkkax ¥ 4000 3ammcedi 0 cOOBITHAX. DTH 3alMCH JAHHBIX YAEpKUBalOTCA B Onoke 114
XpaHEHUsl NaHHbIX 1O TeX IOp, NMOKAa He CTAHET BO3MOXKHO IepefaTh 3aluCU JAaHHBIX Ha
YCTPONCTBO MOJIb30BATENs MOCPEACTBOM KOMMYHHMKAaTUBHOro compsbkenusi. Ilocne toro, xak
3aMHUCH TAHHBIX YCIIEITHO NepeaaHbl Ha YyCTPOUCTBO MOTB30BATENIS, OHU YAANSIOTCs U3 Ooka 114

XPaHCHUA JAHHBIX. 3t0 OCBO60)KI[aeT MECTO JIA XPAaHCHUA HOBbBIX 3amnucei JaHHBIX.

Ha srane S108 B 3TOlH WLIFOCTPAaTUBHON OJIOK-CXeMe YCTPONCTBO 2, T€HEPHPYIOIIee a3po30Jib,
COTIPSI’KEHO C OHUM U3 MOJIb30BATENbCKUX BBIYUCIUTENbHBIX YCTPONCTB 4, 6, 8. IT0 focturaercs
3a c4eT KOMMYHUKAaTUBHOTO nHTepdeiica 118 B ycTpoiicTse, reHepupyoieM a3po3oib. B oqHoM
BapHUaHTE OCYILECTBJICHMsI MOJIb30BATEIbCKOE BBIUUCIUTENBHOE YCTPOICTBO, TAKOE KaK MEPBBIN
cMapThoH 4, conpspkeHO OeCIPOBOIHBIM 00Pa30M € HUCTOJIb30BAHUEM MPOTOKOJA, TAKOTO Kak
Bluetooth®. KoneuHO k€, MOXET TaK)Ke HCIIONb30BAThCSI MHOXKECTBO aJbTE€PHATHBHBIX
OecnipoBOHBIX MPOTOKOJOB. Takxke, ObUIO OBl BO3MOXKHBIM YCTaHOBHTH KOMMYHHUKATHBHOE
COMPSDKEHHE MOCPEACTBOM MPSIMOTO MPOBOAHOTO COEAMHEHHS] MEKAY MEPBBIM CMapTPOHOM 4 U

YCTPOMCTBOM 2, FeHEPUPYIOLINM a3PO30JIb, XOT OOBIYHO 3TO MEHee yI00HO ISl MOJIb30BaTeN e .

Ha stane S110 nponeccop 108 BbINOIHEH ¢ BO3MOKHOCTBIO ONpPeAeNeHUs] TOr0, UMEJIO JIU MECTO
U3MEHEHHE UACHTU(PHUKATOPA CONPSKEHHOTO MOJIb30BATENBbCKOTO BBIMUCIUTEBHOTO YCTPOHCTBA.
DJto gocturaercss 3a cuer wm3ydenuss MAC-ampeca CONpsDKEHHOTO —TOJIb30BATEBCKOTO
BBIYMCIUTEIBHOIO YCTPONCTBA U ero cpaBHeHus ¢ MAC-anpecom, xpansammmMces B Onoke 114
XPaHEHHUsl JJaHHBIX, KOTOPBIN IMpPENCTaBIsEeT MOJb30BATENbCKOE BBIYMCIUTENBHOE YCTPONUCTBO,
KOoTOpoe Obuto Hanbojiee HEOABHO COMPSDKEHO C YCTPOMCTBOM 2, T€HEPUPYIOLIUM a3pO30Jb.
3arewm, B CiIy4ae OmpeesieHus: Takoro n3MeHeHus, Ha dtamne S112 npoueccop 108 ynanser io0bie
naHHble 00 uCmonb30BaHUU B Oyioke 114 XpaHeHHs MAaHHBIX, BKJIIOYAs 3aMUCH JAHHBIX,
KacaroIMecs: 3aTsHKEK, M 3alMCH JAAHHBIX, KacaroIuecs: COOBITUH. DTO MOXET MPEeOTBPAaTHTD

nepeaady INOTCHLIUAJIbHO KOH(bI/II[eHLII/IaJ'IbeIX AaHHBIX  APYIrOMY MMOJIb30BATCIILCKOMY
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BBIYUCIUTEIBHOMY YCTPONUCTBY, KOTOPOE MOKET OBITh CBSI3aHO C HOBBIM ITOJIb30BATENEM. 3aTeM
MAC-aapec njsi BHOBb CONPSDKEHHOTO IOJIb30BATENBCKOIO BBIMUCIUTEIBHOIO YCTPOHCTBA
xpaHurcs B 00ke 114 xpaneHnus nanHbIx Ha tarne S112. B HEKOTOPBIX KOMIOHOBKaX BO3MOKHO
XpaHuTh TosbkO onuH MAC-anpec B O6enom criucke B Onoke 114 xpaHeHMs JaHHBIX B JIFOOOH

MOMEHT BPpEMECHU.

Ecniu MAC-anpec conpsi>keHHOTO IMOJIb30BATENIbCKOTO BBIUUCIUTEIBHOIO YCTPOMCTBA HA HTare
S110 cosmamaer ¢ MAC-aapecom, xpaHsmumcs B Oyoke 114 xpaHeHHs NAaHHBIX, TO MOXHO
3aKJIFOYUTh, YTO B COMPSKEHHOM IOJIb30BATENIbCKOM BBIYHUCIMTEIBHOM YCTPOHCTBE HE OBLIO
u3MeHeHuil. Jlpyrumu  cioBaMM, MOXKHO  3aKJIIOYUTb, 4YTO TEKylLlee COINPSKEHHOE
NIOJIb30BATENBCKOE BBIYUCIUTEIBHOE YCTPOHCTBO HACHTUYHO Hanboee HeJaBHO COMPSKEHHOMY
YyCTPOHCTBY mosib3oBaTens. B atux oOcrosTenbcrBax Ha stane S114 mHUIMHpYeETCs mepenada
JAHHBIX C MOJIb30BATEIBLCKUM BBIYMCIUTENBHBIM ycTpoiictBoM. Ha stane S114 mpoueccop 108
BBITIOJTHEH C BO3MOKHOCTBIO TIepeIauy 3aIiCell TaHHbIX OMHOM 3a Apyroi ot 0j10ka 114 xpaneHus
JAHHBIX HAa COMNpPSDKEHHOE I0JBb30BATENbCKOE BBIYHUCIUTEIBHOE YCTPOWCTBO NOCPEACTBOM
KOMMYHHUKAaTUBHOTO HHTepdeiica 118. DTo MOXeT MO3BOJNUTh MOJNB30BATENO MPOCMATPUBATD
3anucy 00 UCMOIB30BAHNUH B MPUJIOKEHUH B ITOJIB30BATEIILCKOM BBIYHCIUTEIILHOM YCTPOICTBE U
oroOpaxkaTth rpaduyueckue M300pakeHUs] M CTATUCTHKY, OTHOCSIIMECS K €ro HCIOJIb30BAaHUIO.
3anucy JaHHBIX YAAISIOTCS 13 O5oka 114 XpaHeHus JaHHBIX [TOCIIE TOTO, KaK OHU OBLIN MepeaHbl

Ha COMPs?KEHHOEC MOJIB30BATCIIBCKOC BhIUUCIIUTCIIBHOC YCTpOfICTBO.

3arem, Onok-cxema BosBpamaercs k stamy S100. KoHewHO ke, BO3SMOXHO HENpEepbIBHOE
UCIIOJIb30BAaHNE YCTPOMCTBA 2 IJIsi F€HEPUPOBAHUS a’pO30Jisi, U HOPMAJIbHOE HCIIOJIb30BAaHHUE
yCTPOMCTBA HE MPENOTBPAIIAETCS BBIMIOJHEHHEM JTamoB B OJIOK-cxeMe Ha (Ur. 3, KOTOpbIE

ABJIAIOTCA UCKIIFOUUTEIIbHO UJJTFOCTPATUBHBIMUA AJI1 BapHAaHTA OCYIIECTBIICHUA HCITOJIb3OBAHU A.

[Tonb30BaTens MOKET TaKKE YAAIUTH JTIOObIE XpaHUMBbIE TaHHBIE B Oyioke 114 XpaHEeHUs JTaHHBIX,
BKJIFOUast JiroOble MAC-anpeca B 0eoM crnivicke, yTeM BbIOOpa KHONKH «BO3BPAT K 3aBOACKUM
HacTpoiikam». KHomka BO3BpaTa K 3aBOACKMM HACTPOMKaM MOXeT o0ecrednBaThCs Ha
YCTPONCTBE 2, T€HEPUPYIOLIEM aspo30ib. B anbTepHATMBHOM BapUaHTE WU B JOMNOJHEHUE
¢yHKUMS BO3BpaTa K 3aBOACKHM HACTPOMKAM MOXET OOECHeuuBaTbCs B IPHIOKEHHH
NPOTPaMMHOTO  OOECTHEeYeHHsT Ha  COMPSDKEHHOM  TOJBb30BATENBCKOM  BBIYHCIHTEIBHOM

YCTPOMCTBE.
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Ha ¢ur. 4 mnpencraBneHa eme OgHA WUIOCTPATHBHAs OJIOK-CXeMa, IOKA3bIBAIOLIAS
MNOCJICAOBATCIIBHOCTL 3TAIlOB, KOTOPBIE MOIYT OBITb BBIIIOJIHEHBI B CIIC OAHOM BAapPHAHTEC
ocylIecTBIeHUsl HacTosmero nzodperenus. Ha stane S200 ycTpoiicTBO 2 UCTIONB3YETCS 1O €ro
OOBIYHOMY TMpEJHA3HAYEHUIO, TO €CTb JJIsI TEHEPUPOBAaHHUS a’po30Jsl M  BABIXAHUS
nosnb3oBareneM. JlanHble 00 Mcmonb3oBaHUM coOuparoTcst patuukamu 116 u Ha stame S202
AaHHbIE 00 UCIIONIB30BAHUH XPAHATCS B Oyoke 114 XpaHeHus JaHHBIX, BKIIOYAst 3aITHUCH TaHHBIX,

KaCaroIHeCA 3aTsKCK, U 3allMCH JaHHBIX, KaCarolIHueCAa COOBITHIA.

Ha stane S204 ycTpoiicTBO 2, TeHEpUPYIOLIEe a’3p0o30Jib, COMPSATAETCS C TMOJb30BATEIbCKUM
BBIYUCIUTEIBHBIM YCTPOUCTBOM 4, 6, 8 TakuM 00pa3oM, KaK OMHUCAHO BBILIE B OTHOIIEHUH STara
S108. Ilocne yCHemHoro ConpsiKeHUs MOJIb30BaTENbCKOE BBIUMCIUTENBHOE YCTPOICTBO 4, 6, 8
nepenaeT UACHTU(PUKATOP MOJB30BATENS WIH KAaKOH-THOO APYrod CHMBOJ WM KIJIFOY, KOTOPBIH
yKa3blBa€T Ha TOJBb30BATENs, HA YCTPOWCTBO 2, reHepupyroiee a3po3osib. Wnentudukartop
MOJIb30BATESI OJY4YaeTCsl yCTPOMCTBOM 2, TeHEpUPYIOLUM a3p030Jib, Ha dTane S206 1 XpaHUTCs
B Onmoke 114 xpanenus nanHbix. MneHTndukaTop nojap3oBareist OOBIYHO T€HEPUPYETCs, KOTAA
yCTaHABJIMBAETCs YUE€THAsl 3alIUCh MOJIB30BATENs AJisl YCTPONUCTBA 2, TEHEPUPYIOIIEro a3p030Jib, C

HUCIIOJIb30OBAHUEM MPUIIOKEHUA HA MOJIb30OBATCJIbCKOM BbIMHUCIIUTCIBHOM YCTpOﬁCTBe.

JInst  COMpsbKEHMsT  TMOJIb30BATEIbCKOTO  BBIUUCIUTEIBHOTO YCTPONCTBA C  YCTPOMCTBOM,
T€HEPUPYIOIIUM a3p030Jib, IOJB30BATENI0 HEOOXOAMMA Y4eTHas 3aluChb IOJb30BaTENs C
YHHUKAQJIbHBIM HIEHTHU()UKATOPOM TMOJIB30BATENSI B MPUJIOKEHUH, CBS3aHHBIM C YCTPOWCTBOM,
TeHEePHUPYIOIINM a3p030Jib, KOTOPOE 3arpy>KaeTcsi U YCTAHABIMBAETCS] Ha €ro MOJIb30BATEIbCKOE
BBIYHCJIUTENIbHOE YCTPONUCTBO. B OqHOM BapwaHTe OCYIIECTBIECHUS IJIsl KaKIOTO COMPSIKEHUS
TIOJIb30BATEIO HEOOXOIUMO BBECTH UIEHTHU(DUKATOP MOJTH30BATENS B IPUIIOKEHHH, 3aMTyLIEHHOM
Ha BBIYMCJIMTENIbHOM YCTPOWCTBE, U Takke MPUHATh [lonoxkeHus u YCIOBUs Uil pa3perieHus
XpaHEHHs U Nepeiayr JaHHBIX 00 MCMOJB30BAHUN HA YCTPOHCTBO, FEHEPHPYIOLIee a3po30b. B
IPYroM BapUaHTE OCYIIECTBJICHUS Y4YETHAs 3alUChb TOJb30BATENSI CO3/AETCS M XPAHUTCS Ha
yIAJeHHOM cepBepe. B nmomonHeHuWe K WAEGHTH(HKATOPY TIOJB30BATENsl YYETHAs 3aIucCh
MOJIb30BATENST MOXKET TaKXKe COAEPIKAT PA3JIMYHYI0 WH(POPMALMIO O IMOJIB30BATENE, TAKYI0 Kak
UMl TI0JIb30BaTeENs, BO3PACT IMOJIb30BATENs], AaTa POKAEHUS MOJIb30BaTeNs, apec JIeKTPOHHON
MOYTHI NOJIb30BATEJNS], apoJIb Mojab3oBares. [Iponecc co3nanus y4eTHOHN 3a1cy Ha yaJeHHOM
cepBepe BKIIOYAaeT B ceOs IMOJydeHHe WUACHTH(PUKAITMOHHON WH(pOpPMAIMK IMOTB30BATENS IS
ayTeHTU(UKALNN TOJIb30BATENIS, a TaKXKe BBOJ TOJB30BATENIEM IMOATBEPXKICHUS O MPUHSITHU
ITonoxenwnii u 'Y CJIOBHIA, MO3BOJISIFOIINX CO3AaBaTh U MepeaaBaTh JaHHbIE 00 UCTIOJB30BAHUU HA

YCTPONCTBE, T€HEPUPYIOIIEM a3p030Jb, U MEpenaBaTb UX HA BBIYUCIUTENIBHOE YCTPOMNCTBO,
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CBSI3aHHOE C TOH K€ y4eTHOM 3aIHChIO MOJb30BaTeNsA. 3alpoC Ha PErUCTPALMIO MOJIb30BaTENs
NEPENAETCA  OT TEPCOHAIBHOIO BBIYMCIUTENBHOIO YCTPOMCTBA HA YIAJEHHBIM CEPBEP.
VY naneHHsbIH cepBep CO3[aeT YUETHYIO 3aIUCh U COXPAHSAET UASHTU(PUKALMOHHYIO HH(POPMALIHIO
NOJNb30BaTeNsl B IIOJNb30BAaTENbCKONW Oase maHHbIX. Kaxnaeli pas, Korga IoNb30BaTelslb
HAMEPEBAETCsl CBA3aTh BHIYUCIUTENBHOE YCTPONUCTBO C YCTPOUCTBOM, T€HEPUPYIOLIIMM a3p030Jib,
NOJIb30BATENI0 HEOOXOIMMO BOWTHM B MPUJIOKEHHWE, padoTaromee Ha BBIYUCIUTEIbHOM
YCTPOMCTBE, U UACHTHU(PUKATOP MOJIB30BATENS, CBSI3AHHBIN C YKYPHAJOM JAaHHBIX, MEPEIAeTCs C
YAAJIEHHOTO CEpPBEpPa HA BBIMUCIHUTEIBHOE YCTPOMCTBO. B CBOIWO oOuepenb, BBIMMCIUTENBHOE
YCTPOHCTBO TeEpenacT TMOJyYEeHHBbIH HOEHTU(UKATOP TOJNb30BATENii HAa  YCTPOWCTBO,
TeHEPUPYIOLIEe a’3po30Jib, Asi cpaBHeHust ¢ ID mnonb3oBarens, JOKalbHO XPAaHHMBIM Ha
YCTPOMCTBE, TeHEPUPYIOIIEM a’p030Jb. AJBTEPHATUBHO WIASHTH(PHUKATOP IOJIb30BATENS
XPaHUTCSI C MPUTIOKEHUEM Ha BBIYMCIMTENIBHOM YCTPONCTBE, U MOCJE BXOJa MOJIb30BATENsS B
NPUIOKEHNE, BBIYUCIUTEIBHOE YCTPOMCTBO H3BJEKAeT HISHTH()UKATOP TMOJIB30BATEIIS,
CBA3aHHBIN C BXOAHBIMM JAHHBIMM U3 CBOEr0 JIOKAJIBHOIO XpaHWIMINA U Iepenaer

UIEHTHU(HUKATOP MOJIB30BATENS HA YCTPONUCTBO, TEHEPUPYIOLIEE a3PO30Tb.

Ha srane S208 mpoueccop 108 ompenensier, ObuT M UAEHTU(UKATOP IOJIB30BATENS MEPBHIM
NOJIy4eH YCTPOMCTBOM 2. DTO MOXET OBITb BBINOJHEHO, ITOCKOJNbKY WIAEHTU(UKATOPHI
NOJIb30BaTENEN IS YCHELIHO CONPSDKEHHBIX YCTPOWCTB aBTOMATUYECKH COXPAHSIOTCS B OJIOKe
114 xpanenust nanubix. Ecnu B 65oke 114 XpaHeHUs] JaHHBIX HET XPAHUMBIX UIEHTH(PUKATOPOB
nosb3oBarenel, To Ha stane S208 MoxeT ObITh ONPENeNeHo, YTO 10 HACTOSINEr0 BPEMEHH He
OBLIO MOJIyYeHO HHU OJTHOTO UACHTU(HUKATOpPA NOJIb30BaTes, U Ha sTane S210 mobbie naHHbIE 00
UCTIOJIb30BAaHHH, COXpaHEHHbIe B MoayJie 114 XpaHEeHUs HaHHBIX, yOaJIeHbl. JTO oOecrneunBaeT
3aIUTy JAHHBIX, KOTOpbIE OBLTM 3alUCaHbl O TOJYYEHUS KaKUX-THOO HACHTU(PUKATOPOB

IIOJIb30BATEJIA.

Ha stame S212 mpoueccop 108 ompenensier, U3MEHWICS JIU TMOJYYEHHbIH HIEHTHU(UKATOP
MOJIb30BATEISL. DTO TOCTUTAETCSI Ty TEM CPaBHEHHS MTOJyYEHHOTO UASHTU(UKATOPA TTOJIb30BATESI
C UAeHTH()HUKATOPOM TMOJIB30BATENS, KOTOPBIM B MOCIEAHEe BpeMsi XpaHwics B Oioke 114
xpaneHus1 nanHbix. Korma nponeccop 108 oOHapy:kHMBaeT pasHHIY, OH MOKET OMpPENSTUTh, YTO
MPOM30IIJIa CMEHa MojIb3oBarelisi. B aTux obcrositenbcTBax, Ha dtane S210, moObie maHHBIE 00
UCTIOJIb30BAHUH, XpaHUMbIE B Oyioke 114 XpaHeHUs NaHHBIX, YAAJSIOTCS. DTO rapaHTUPYET, YTO
JNaHHbIE 00 MCIIOB30BAHKH, CO3IaHHBIE OJTHUM IOJIb30BATEJIEM, HE MOTYT OBbITh MepeNaHbl UK

AOCTYIIHBI IMMOJIB30BATCIIIO BBIMHUCIUTCIIBHOT'O yCTpOfICTBa, CBA3AHHOI'O C APYIUM IMOJIb30OBATCJIEM.



15

Taxxe Bo3MoxkHO Ha 3Tame S212, yto nmpoueccop 108 MoxkeT onpeneauTb, YTO MOJYUEHHBIN
UIEHTU(HUKATOP TMOJB30BATENA COBIAJAET C HACHTU(PHUKATOPOM IIOJB30BATENs, KOTOPBIH B
nocyieiHee Bpemsi XxpaHwics B Ojoke 114 xpaneHuss maHHBIX. B 3THX 00CTOSTENBCTBAX MOXKHO
ClleNaTh BbIBOA, YTO UAEHTU(PHUKATOP MOJIb30BaTENsl HE U3MEHWICA U, Ha dTane S214, nanHble 00
UCIIOJIb30BAHUH, XpaHUMble B Oyoke 114 XpaHeHMs HAaHHBIX BBIFPYKEHbI HA COMPSIKEHHOE
NIOJIb30BATENIbCKOE BBIYUCIUTENBHOE YCTpOHCTBO 4, 6, 8. 3amucu AaHHBIX 3arpy»karoTcs IO
ouepenu U yaaystotcs u3 Oyoka 114 xpaHuuIna JaHHBIX Cpasy MOCje UX 3arpy3ku. biok-cxema
3aTeM BoO3Bpamaercs k 3tanmy S200, Tak YTO MOJB30BATENb MOXKET €lle pa3 HCIOJb30BaTh

YCTPOMCTBO AJIsi TEHEPUPOBAHMSI a3PO30JIs.

[TprMevaTenbHO, 4TO WACHTH(PHUKATOP NMOJIB30BATEINS, MOJyUeHHBIH Ha dTarne S206, MOXKEeT He
3aBUCETH OT MOJIb30BATENBCKOr0 BBIMUCIUTEIBHOIO yCTpoiicTBa. Hanpumep, y 0O4HOro U TOro ke
NOJIb30BATENST MOJKET OBbITh HECKOJBKO BBIYHCIHTEIBHBIX YCTPOHCTB, TAaKUX Kak paboumid
cMapTdOH, MEepPCOHATBHBIH CMAapTHOH U TEPCOHANBHBIN KoMmmbioTep. [lonb30BaTenh MOXKET
CBSI3aTh YCTPOMCTBO 2, FeHEPUPYIOIEe a3P030JIb, C JIFOOBIM U3 STUX BBIYHCIUTEIBHBIX YCTPOHCTB,
HE yAaJisisl JaHHble 00 MCIIONb30BAHUH, KOTOPBIE XpaHATCs B Onoke 114 xpaHeHus: faHHBIX. DTO
TaKXK€ MOJKET MO3BOJIMTD IOJIb30BATENIO HauaTh UCIOJIB30BATh HOBBIN cMapThoH Oe3 ynaneHus
KaKHUX-JTHOO0 AaHHBIX 00 MCIIONB30BAHUH. DTO JOCTUTAETCs B BAPUAHTE OCYIIECTBICHUS 10 dur. 4
NyTeM YAaJeHus NaHHbIX 00 WAEHTU(HUKATOPE IOJIb30BATENSl TOJBKO B ClIydae H3MEHEHUs
UIeHTU(HKATOPA [TOJIB30BATEIIS, 1aXKe €CJIN YCTPONUCTBO 2, FeHEPUPYIOLIee a3P030JIb, COMPSIKEHO

C IPYTUM MONb30BATENbCKUM BBIYUCIUTENBHBIM YCTPONCTBOM 4, 6, 8.

IMpumeuarenbho, yto sTanbl S208 u S212 moryT ObITh 00BeIUHEHBI B O1MH 5Tan. Ha stane S212
nporeccop 108 ompenenser, UMeNno JU MECTO W3MEHEHHE MOJYYEHHOro HIaeHTH(dUKaropa
NoJjib30BaTeNsd. 3MeHeHHe TMOJNy4eHHOTO HIASHTH(UKATOpA TOJNIb30BATENI MOXKET OBITh
OOHapy’KeHO MpH MEPBOM MOJYYSHUU HIEHTH(UKATOpa MOJB30BATENs, 3TO OyIeT COCTaBIAThH
OOHApYKEHHYIO Pa3HUIly MEXIy NOJYYEHHbIM HIEHTH(PHKATOPOM MOJb30BATENS M IyCTOH
NPOPE3bI0 U HACHTU(HUKATOpa monb3oBarelis B 6Joke 114 xpaneHust naHHbIX. COTIacHO 3TOH

IpoLenype MOXKeET IOTPeO0BaTHCS TOIBKO OAMH 3Tall

JlarHbIe 00 MCIIOB30BAHUH 3AIMUIIECHBI HAa CIyYaii, €CJIH MOJIb30BATE b HETIPABMUIBHO YCTAHOBHT
YCTPOMCTBO 2, TeHepUpYIOLIee a3p0o30Jib. B 3THX 00CTOATEIBCTBAX, €CITH HOBOE JIUIIO MOIBITAETCS
CBS3aTh TMOJIb30BATENIbCKOE BBIUUCIUTEIBHOE YCTPOWCTBO C YCTPONCTBOM, TE€HEPUPYIOILIUM
a’3po30J1b, TO JaHHbIE 00 UCMONB30BaHUU OyAyT yaaneHsl. COrjlacHO BApHAHTY OCYLIECTBICHUS

no ¢ur. 3 370 HocTUraeTcs omnpexnereHuemM Toro, uTo MAC-aapec HOBOTO HOJB30BATENBLCKOTO
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BBIYUCIUTENBHOTO yCTPOHCTBa He coBnanaer ¢ MAC-anpecom Hanbosee HeTaBHO CONPSKEHHOTO
MOJIb30BATENbCKOIO BBIUUCIUTENBbHOrO ycTpolicta Ha »Ttane S110. CormacHo BapuaHTy
ocymecTBiaeHus 1Mo Gur. 4 TOT ke pe3yJbTaT JOCTHraeTcsi onpeneieHneM Ha stane S212 Toro,
YTO HAEHTHU(PUKATOP TIONb30BATENsl W3MEHWICS, KOr[a HOBOE JIMIO CBA3BIBAETCA C €ro
HOJIb30BATEIbCKUM BBIYUCIUTEIBHBIM yCTpOiicTBOM. O0a 00CTOsTENbCTBA MPUBOAT K YAAJICHHUIO

MpeabIAynuX JaHHbIX 00 MCIIOJIB30BaHHH B MMOJIb3Yy NEPBOHAYAJIBHOI'O MTOJIB30BATEIIA.

Koneuno stanbl Gy10k-cxembl 10 (ur. 3 U 4 MOryT KOMOMHUPOBATHCS HAMIEKAIIUM 0OpPa3oM.
Hanpumep, MoskeT ObITh BO3MOKHBIM BBeneHue acrekToB 3tanoB S102 u S104 Ha dur. 4 Takum
oOpazom, YTOOBI XpaHEHHE HaHHBIX 00 HCIOJB30BAHMM 3aIlPeLIaioCh B YCTPOWCTBE 2,
TeHEpUPYIOIIEM a3po30Jib, IO TEX NOp, MOKa He OyJeT MOJy4eH MepBblii HUACHTU(PHUKATOD

MOJIB30BATEIIA OT CONPANKEHHOTO MOJIB30BATCIIBCKOI'O0 BEIYUCIIUTEIIBHOTO yCTpOfICTBa.

Ha ¢ur. 5 npusenen nmpumep ¢uara 120, KOTOpBIA MOXKeT XpaHUThCs B Onoke 114 xpaneHus
nanHbIx. CoiicTBa uara 120 moryT ObITh AMHAMHYECKH HACTPOEHBI poreccopom 108. B Tom
npumepe ¢nar 120 comepkuT 3aronoBok 122, pasmMepom B oguH OUT (T. €. ycTaHOBJIEH Ha 0 uin
1). 3aronoBok 122 moxeT ObITh ycTaHOBJIEH Ha 0, 4TOOBI yKa3aTh, YTO HUKAKOE MOJIb30BATENbCKOE
BBIYMCIUTENIBHOE YCTPOHCTBO HUKOITIA HE ObLIO COIPSDKEHO C YCTPOMCTBOM 2, T€HEPUPYIOLIUM
asposonb. IIpoueccop 108 moxker m3meHUTH 3arojioBok 122 Ha 1, xorma nojb30BaTeNIbCKOE
BBIYMCIUTENBHOE YCTPONHCTBO CHAadaja CONPSIKEHO ¢ KOMMYHMKAaTHUBHBIM HHTepdeticom 118.
Takum obpazom, npoueccop 108 mosker mpoBeputh 3arojioBok 122 ¢mara 120 Ha stane S102,
4yTOOBI ONpEneNuTh, OBUIO JIU YCTPOMCTBO 2 KOrAa-mubo COMPSIKEHO C IIOJIb30BATENBCKUM
BBIYMCIUTENbHBIM ycTpoiicTBOM. @nar 120 comep:kut nepByr 4acTb 124 naHHBIX, KOTOpas
xpanutr MAC-anpec Haubonee HETABHO COMPSIKEHHOTO MOJIb30BATENBCKOIO BBIYHUCIUTEIBHOTO
ycrpotictsa. [lepBas yacte 124 naHHBIX 00BIYHO COCTaBIsAET 6 OANHT U CONEPIKUT IIECTh FPYII U3
IBYX II€CTHAANATEPUYHBIX LUDP, HO MOKET ObITh MOIU(PHUIIUPOBAHA IO MEPEe HEOOXOIMMOCTH B
3aBUCUMOCTH OT OXKMJAEMBIX CBOMCTB BBIYMCIUTENBHBIX yCcTpoiicTB. B oqHoMm npumepe MAC-
anpec mpexacrtaBisier coboit crarmaptHeiii anpec EUI-48, comepskamumii mectb rpynm U3 ABYX
mectHaauarepnyHbix uncen, Hanpumep CE:51:7E:EA:17:E0. Takum obpa3om, nponeccop 108
MOXET MPOBEPUTH MEPBYIO HacTh 124 naHHbIX ¢uara 120 Ha stane S110, uToOBI ONpenenuTs, €CTh
I UW3MEHEHHE WACHTU(PHUKATOPA COMpPSDKEHHOTO IOJb30BATENbCKOTO  BBIYHCIHTEIBHOTO
ycrporictBa. ®@uar 120 Takke COAEPKUT BTOPYHO 4YacTb 126 M[aHHBIX, KOTOpas XPaHUT
UIeHTU(UKATOp TOJB30BaTENsA, ModydaeMblii Ha stanme S206. B nemom, wmpeHTudukarop
NOJIb30BaTENsA COCTABISAET 24 mnu 32 OUT, HO 3TO MOXKET OBITh HACTPOECHO B 3aBHCHUMOCTH OT

NPEANOYTUTENBHBIX CBONCTB MAeHTU(UKaTOpa nonb3oBaTensd. Takum obpa3om, Ha stane S208
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nporneccop 108 MoxeT onpenensaTh, SIBISAETCS U MOJTYyYEHHBIH WASHTU(PUKATOP MOJIb30BATEINS
MIEPBBIM TOJIyY€HHBIM HACHTH(HUKATOPOM TMOJb3oBaress. JlomomHuTenbHO, Ha 3Tame S212
IIpOBEpKa BTOPOM 4YacTh 126 HaHHBIX MOXET IMOKa3aTh mpoueccopy 108, usmenwics nu

UIEHTU(PHUKATOP MOJIB30BATES.

Taxum oOpa3om, 3arosoBok (iara 122 neficTByer kak cocrosinue ¢uara 120, mpu 3TOM COCTOSIHUE
ycraHaBiuBaeTcs B Oyioke 114 xpanenus nanubix. CocrostHue (hyiara MOKET MPUHIUMATD OJTHO HITH
ZIBa COCTOSIHHSI, @ UMEHHO COCTOSTHHE YKa3bIBAET HA TO, YTO MOJIb30BATENBCKOE BEIYHCIUTEIHHOE
YCTPOHCTBO 4 YCIHEIHO compspkeHo ¢ uHTepgelicom 118 (B maHHOM ciiydae 3arosioBok 122
YCTAHOBJIEH Ha 1), U COCTOSIHME YKa3bIBa€T HA TO, YTO MOJb30BATEIbCKOE BBIYHCIUTEIHLHOE
yCcTpoicTBO 4 He ObuIo compspkeHo ¢ uHTepdeiicom 118 (B maHHOM ciydae 3arojoBok 122

ycTaHoBJieH Ha 0).

Cocrosinue ¢uara 120 ucnone3yercst Al ONpeneeHrs] TOrO, XPaHWUT JIM JaHHbIe Ojok 114
XpaHeHHs1 JaHHBIX WK HeT. Takum obpaszom, coctosiHue (aara 120 MOXKHO paccMaTpUBATh Kak
[0 MEHbBIIEH Mepe YaCTUYHO KOHTPOJHPYIOLIee 10 MEHblIeld Mepe onHy ¢yHkmo Onoka 114
XpaHeHMs JaHHBIX. B gacTHOCTH, eciu cocTosiHuE (hiiara yKa3blBaeT Ha TO, YTO MOJIb30BATEIbCKOE
BBIYMCIUTENIBHOE YCTPONUCTBO 4 YCIIEIIHO CONpsiKeHOo ¢ uHTepdeiicom 118, To XpaHeHne NaHHBIX
B Osioke 114 xpanenus naHHbIX paspereno. Haobopor, ecnu cocrosinue iara yka3plBaeT Ha TO,
YTO TOJIb30BATENILCKOE BBIUUCIUTENBHOE YCTPOUCTBO 4 He compsikeHO ¢ uHTepdeticom 118, To

XpaHeHHe NaHHBIX B Oyioke 114 XpaHeHUs JaHHBIX 3aMPELIeHO.

Cnenyer OTMETHUTB, UTO COCTOsIHUE (hlara He ONperessieT U He KOHTPOJIUPYET, COOMPAIOTCs JIN
naHHbIe ¢ naT4ukoB 116 B mepByro ouepenb. CocrosiHue Quiara onpeaessieT UMb TO, XPaAHITCS

JIM 3TH JaHHbIe B OJoke 114 XpaHeHHs JaHHBIX.

Hanpumep, B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHS, €CJIH COCTOsIHHUE (pylara ykasbIBaeT Ha TO,
YTO TOJIB30BATEIBCKOE BBIUUCIUTENBHOE YCTPOWCTBO 4 He compspkeHO ¢ mHTepdericom 118,
IaHHbIe 00 UCTIOIB30BAHUHU MOTYT BCE ele cOOMpaThes naTuukamu 116, HO 3TH naHHBIE HE OyAyT
XpaHuTbcss B Onoke 114 xpanenuss naHHbIX. B 3TOM ciydae natumku 116 ocrarorcs
AKTUBUPOBAHHBIMH, WM AKTUBUPYIOTCS, €CJIU OHH €ILI€ HE aKTUBUPOBAHBL, HO ONpEIEJICHHBIC
IaHHbIe (TaKue KakK JaHHBbIE O 3aTsDKKE W JaHHbIE O COOBITHM) HE MEPEeNaroTCsl Ha IMOCTOSTHHOE

3alOMUHAroIIee YCTPOHCTBO B Osioke 114 XxpaHeHUsT JaHHBIX.
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ANBTEpPHATUBHO, B IPYTUX BapUAHTAX OCYIIECTBJIEHUS, €CIIM COCTOsIHHE (hi1ara yKa3bIBaeT Ha TO,
YTO MOJIB30BATEIBCKOE BBIMUCIUTENBHOE YCTPOWCTBO 4 He cCOmpsbkeHO ¢ uHTepdeticom 118,
JaHHbIe 00 MCIIONIb30BAaHUM MOTYT He coOupartbes natunkamu 116. B aTom cinydae natuuku 116
N€aKTUBUPYIOTCSI HJIM OCTAIOTCsl J€AKTUBHUPOBAHHBIMH, €CJIM OHM €lle HE aKTUBHBI, YTOOBI

NMpeaoTBPAaTUTD 3aITMCh TaHHBIX AJIA KaKUX-JIHOO COOBITHI UCIIOIb30BaHMSI.

Cocrosiaue ¢uara 120 Takke He ONpeneNseT U He KOHTPOJIUPYET, MOXKET JIH OBbITh UCIIOJIB30BAHO
YCTPONCTBO 2, TEHEPUPYIOLIEe ayp030Jib, WM HeT. PakTU4EeCKH, YCTPOUCTBO 2, TEHEPUPYIOLIEe
a’3p030Jib, MOXKET YMPABISITHCS MOJIb30BATEIEM HE3aBUCUMO OT cocTosiHus (iara 120. MHbMuU
CJIOBaMH, HCIIOJIb30BAHUE YCTPOMCTBA 2, TE€HEPHUPYIOLIEro a’po30jb, IOJb30BaTENEeM IS
TeHEePUPOBAHUS a3PO30JIsl Pa3pelIeHO BHE 3aBUCHUMOCTH OT coctosiHusi (pyara 120. Hampumep,
ecnu (Jar COCTOSIHUS YKa3bIBAET HA TO, YTO IMOJIb30BATEIBCKOE BBIYUCIUTENBHOE YCTPOMCTBO 4
He compsikeHo ¢ uHTepdeiicom 118, monb3oBaresp BCe ee MOKET HCIOIb30BaTh YCTPONCTBO,
reHepHpyollee a’po30Jib, ANl IeHepupoBaHUs Mapa. JOMOJHUTENbHO, JaXke €ClId HUKaKoe
BBIUMCJIUTENIbHOE YCTPOWCTBO 4 He Obuto compspbkeHo ¢ uHTepdeiicom 118, nmanHbie 00
UCTIOJIb30BAaHUH MOTYT BCE €llle COOMpaThCs faTyukamu 116, Kak OMMCaHO BbIIIE, HO 3TH JaHHbIE

He OynyT XpaHuTbes B Oyioke 114 xpaHeHUsT JaHHBIX.

Taxkum oOpazom, QyHKIHS yIIpaBIe€HUs] yCTPOHCTBOM 2, T€HEPUPYIOIUM a3p030Jib, U (PYHKLIUS
noseneHus1 010ka 114 XpaHeHHs: TaHHBIX SBIBSIIOTCS IBYMS OTAEIbHBIMH (DYHKLIHSIMU yCTPOHCTBA
2, TEeHepUPYIOLIEro a’po30Jib, KOTOPbIE HE3aBUCHMbI Jpyr OT apyra. Takum oOpasom,
BO3MOXKHOCTh HCIIOJIb30BaHMsI YCTPOIMCTBA 2, TEHEPUPYIOLIErO a’po30Jib, HUKOUM 00pa3oM He
OTPAaHUYMBACTCS U HE 3aBHCUT OT CIOCOOHOCTH OJI0Ka XpaHeHUs! JaHHbIX 114 XpaHUTh AaHHBIE
T. €. OT TOTO, pa3pelleHa WM 3anperneHa QyHKIus XpaHeHusl JaHHbIX MoayJs 114 xpaHeHus
OaHHBIX. DTO BaXKHO, MOTOMY HYTO IOJIb30BATENIO JOJUKHO OBITH pa3pelIeHO HCIOIb30BaTh
YCTPOHCTBO 2, TEHEPUPYIOLIEEe a’po30Jib, NaKe €CJIM OH He XO4eT, YTOObI ero JaHHble 00
UCTIOJIb30BAHUH COXPAHSUTUCh. JlaHHbIe 00 HMCIOJB30BAHUU SIBJISFOTCS] MPHBATHBIMU JTAHHBIMHU,
CBSI3aHHBIMH C KOHKDETHBIM IIOJIb30BATENIeM, U 3TU JaHHblE HE JOJIKHBI COXPAHATBCS, €CIU
MOJIb30BATENb HE ANl Pa3pelleHusl YCTPOMCTBY, T€HEPUPYIOLIEMY a’pOo30Jib, COXPAHATH 3TH
nanable. Ecnmu yCcTpOHCTBO 2, TeHepupyrollee a’po30jb, JODKHO COXPaHITh IaHHBIE 00
UCTIOJIb30BAHUH, CBSI3aHHBIE C IOJIb30BATENIEM, 0€3 ero pa3peleHus, CyIeCTBYeT PUCK YTEUKU

AaHHBIX HCABTOPU3OBAHHBIM JIMIAM.

Kak 00BsICHSIOCH paHEE, MOCJIC YCIICITHOIO COIPSXKCHUA ITOJb30BATCIBCKOC BbIUUCIIUTEIIbHOC

ycTpoiicTBO 4 mepemaer ¢opMy HIEHTH(HUKATOpa MONb30BATENsA, KOTOPAs HCKIIOYUTEIBHO



19

CBs3aHa C MOJb30BATEIEM, HAa YCTPONCTBO 2, T€HEPUPYIOILEE a’pO30Jib, KOTOPOE COXPAHSET
NOJIy4E€HHBIH UACHTU(UKATOP Mosb3oBaTens B Onoke 114 xpanenus naHHbIX. MaeHTudukarop
NOJIb30BaTENsA OOBIYHO TE€HEPUPYETCs, KOrJa CO3/1aeTcsl Y4eTHas 3alucCh MOJIb30BaTENs JUIS
YCTPOMCTBa 2, TeHEepUpYIOLIero a’po3oib. [loMumo ayTeHTHUKALUN MTOIB30BATENS, TPOLIECC
CO3JIaHMsI YUE€THOMW 3aIUCH BKJIIOYAET B ce0sl MpUHSITHE MoJib3oBareeM Y cioBuil u [TonoskeHuid,
KaCaIOLINXCsl JaHHBIX 00 HMCIIONB30BAHMM, B TOM YHCJIE€ XPAHEHMU M TepeNaddl JaHHBIX 00

HCITIOJIB30BaHHH.

Takum obOpasom, mporecc ayreHTU(UKAIMKU, B TOM YHciie npuHsaTHe YcyioBuil u [looxeHwui,
OCYLIECTBJISIETCS. TOJBKO KOIJA MOJb30BaTeNb B IMEPBbIA pa3 CONpAraeT yCTPOWCTBO 2,
reHepHpyIollee a3p0301ib, C OIb30BATEIbCKUM BIUUCIUTEIbHBIM YCTPOHCTBOM 4. DTH 3Talbl HE
BBINIOJIHAFOTCSL KaXIbIA pa3, KOIJa MOJb30BaTeNlb UCIOJIB3YET YCTPOWCTBO 2, T€HEpUpPYHOLlee

a3po30Jb.

IIpenmy1ieCTBEHHO HCHOJIb30BAHUE YCTPOICTBAa 2, €HEPUPYIOLIEro a’po30Jib, HE 3aBUCUT OT
nporecca ayTeHTU(PUKALMH WIH HE CBSI3aHO C HUM. JTO O3HAYAEeT, UTO IOJIb30BATENb BCE €Ile
MOJKET HCIONIb30BaTh YCTPOMCTBO 2, TeHepUpYyIOlLlee aj’po30sib, Ja)Xe €clu Mpolecc
aYTeHTI/I(l)I/IKaI_II/II/I HE 6bI.]'I BBITIOJIHEH, IMOCKOJIBKY YKaSaHHbeI npouecc OTHOCUTCA TOJIBKO K
JAHHBIM XpaHeHus. B nenom, yCTpoHlCTBO 2, reHepupyroliee a3po30ib, ONMMUCAHHOE B TaHHOM
JNOKYMEHTE, COXPAHsIET aHHbIE, TOJbKO KOI/Ia MOJIb30BATENb YCIIEUIHO BBIMOJHUI COMPSIKEHUE
YCTPOMNCTBA 2, TEHEPUPYIOLIETO a3PO30JIb, HO BCE €I11€ MO3BOJISIET MOJAb30BATENI0 JE€HCTBUTENIBHO
UCTIOJIb30BaTh YCTPOMCTBO 2, TeHepUpyrolnee aspo3osib (0e3 COXpaHEHHsI TaHHBIX ), HE3aBHCUMO
OT TOro, ObLIO JIH COMPSDKEHO YCTPOHCTBO 2, TeHEpUpPYIOIee a’po3ojb. Mcmoap3oBaHHE
yCTPOMCTBa HE 3aBUCHUT OT COIJIaCUs WJIM HECOIJIacusl TIOJb30BaTeNs C YCJIOBUSMU H

TTonoxeHusamu.



®OPMYVYJIA H30BPETEHUA

I YCTpONCTBO, reHepupyIOLee a3pO30Jb, BBITOJIHEHHOE C BO3MOKHOCTBK) N€HEPUPOBATH
a3pO30JIb AJIs BABIXaHUS MOJIb30BATENEM, IIPU 3TOM YCTPONHCTBO COACPIKUT:

OJIOK XpaHEHUs JAHHBIX, BBIMOJHEHHBIH C BO3MOKHOCTBIO X PAHUTD JaHHBIE, OTHOCSILIIHECS
K B3aUMOJIEHCTBUSIM IOJIb30BATENS C YCTPOUCTBOM, N€HEPUPYIOLIUM a3PO30JIb;

HHTde)eﬁC, BBIIIOJIHEHHBII C BO3MO>KHOCTBIO YCTAHOBJICHHS KOMMYHHKAaTUBHOI'O
COIIPAXKEHUA C MOJB30BATECIIbCKUM BbITUCIIUTEIIbHBIM yCTpOfICTBOM; u

KOHTPOJLIED, BBITIOJTHEHHBIN C BO3MOKHOCTBIO M3MEHEHHSI COCTOSHHUS 6.]101(3. XpPaHECHUA
JaHHBIX HA OCHOBAHHH COCTOAHUA @nara, YCTAHOBJICHHOTI'O B 6.]'[01(6 XPaHCHUS JaHHBIX, IIPU 3TOM
¢mar ykasplBaeT Ha COCTOSIHHE COMPSDKEHUS MEXAYy HHTep(elcOM M IMOJIb30BATEIbCKIM

BBIYUCJIUTECIIbHBIM YCTpOﬁCTBOM.

2. Y CTpOUCTBO, FeHEpUPYIOLIEE a3pO30iib, MO M. 1, OTIMYArOIIEeCss TeM, YTO KOHTPOJLIED
BBITIOJIHEH C BO3MOXHOCTBIO YIAAJCHUA JIFOOBIX JaHHBIX, OTHOCAIIHNXCA K BSaHMOHeﬁCTBHﬂM
NOJIb30BATENs C YCTPOWCTBOM, I€HEPHPYIOIIUM a3p030Jib, KOTOPbIE paHee XPAHWINUCh B OJIOKe
XPaHCHUA HOAaHHBIX, KOraa (1).]'[211" YKa3bIBa€T Ha TO, YTO IOJIb3OBATCIIBCKOC BbIYHCIIUTCIBHOC

YCTPOMHCTBO, CBSI3aHHOE C HOBBIM I10JIb30BATEJIEM, YCIIEITHO COMNPSIKEHO ¢ HHTep(eicoM.

3. VCTpoiicTBO, reHepupyroliee a’po30ib, MO M. 2, OTJIHYANOINeecs TeM, 4YTO BCJed 3a
yaJeHueM JaHHbIX, KOHTPOJUIEDP BBIMOJHEH C BO3MOKHOCTBIO XPAHHUTD JAHHBIE, OTHOCSIIUECS K

B3aMMOJIEUCTBUSIM C YCTPONCTBOM, T€HEPUPYIOLIUM a3PO30JIb.

4. YCTpolCcTBO, reHepupyrolee aspo30ib, MO M. 3, OTJIMYAKOIIeecs] TEM, YTO KOHTPOJLIEP
BBITTOJIHCH C BO3MOKXHOCTBIO IIOChLIATDb XpaHUMBbIC JaHHbIC Ha ITOJIB30BATECJIBCKOC
BBIYMCIUTENPHOE YCTPOWCTBO C HCIIOJNB30BaHUEM HHTepderica, KOrma IoJb30BaTENbCKOEe

BBIYHCJIUTCIIBHOC YCTpOﬁCTBO, CBA3aHHOEC C HOBBIM IMOJIB30BATCJIEM, COMPSAKCHO.

5. YCTpoHCTBO, TeHepupyrllee a3po30Jib, MO JOOOMY W3 MNPEABIAYIINX MYHKTOB,
OTJIMYAIOLIEECS TEM, YTO KOHTPOJUIEP BBIMOJHEH C BO3MOXKHOCTBIO XPAaHUTh YKa3aHHsI HA HOBOTO
MOJIb30BATENs], KOIZa IOJIb30BAaTEIbCKOE BBIYUCIUTENBHOE YCTPONCTBO, CBSI3aHHOE C HOBBIM

NOJIb30BATENEM, YCIIEITHO COMPSIKEHO C nHTepdercom.

6. YCTpONCTBO, TeHEepUpyrolee a’po30ib, MO M. 5, OTIMYAKOLIEECs TEM, YTO YKa3aHue

MOJIy4€HO OT IOJIb30BATEIBCKOrO BEIUUCIUTENBHOIO YCTPOUCTBA uepe3 HHTepQeric.



7. YCTpOUCTBO, TE€HEPUPYIOLIEE a3PO30JIb, MO M. 6, OTINYAKOLIEECS TEM, YTO KOHTPOJLIED
BBIMIOJIJHEH C BO3MOXKHOCTBIO CPAaBHEHMsI YKa3aHUs, IOJYYEHHOTO OT IOJb30BATEIbCKOIO
BBIYMCIUTENBHOIO YCTPONCTBA, C YKa3aHUEM, XPAHUMbIM B OJIOKE XpaHEHUs NaHHBIX, I

OINpeaCTICHNA TOI'O, CBA3AHO JIU KOMMYHUKATUBHOE COTIPSYKEHUE C HOBBIM ITOJIB30BATEIIEM.

8. YCTpoKCTBO, TeHepupyrllee a’3po30Jib, MO JOOMYy W3 MNPEABbIAYIINX MYHKTOB,

oTIIMYarmeeca TEM 4qTO I/IHTepq)efIC BBITIOJIHEH C BO3MOXHOCTBIO YCTaHOBJICHUSA
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KOMMYHUKATHUBHOI'O COINPSsKCHUA C IMOJB30BATCIIBCKUMU BbIMUCITUTEIbHBIMUA YCTPOﬁCTBaMH C

UCTIOJIb30BaHHEM OECTPOBOIHOIO MPOTOKOJIA.

9. YCTpolCTBO, TeHepupyrollee a3po30Jib, MO JOOOMY W3 MNPEABIAYIINX MYHKTOB,
OTJIMYAOINEeCs] TEM, YTO KOHTPOJUIEP BBIMOJHEH C BO3MOJKHOCTBIO O0ECIEeunBaTh XpPaHEHHE
JaHHBIX B 6.]'[01(6 XpaHCHUA OaHHBIX, KOraa (1).]'[211" YKa3bIBA€T Ha TO, YTO MMOJIB30BATCIIBCKOC
BBIYMCIUTENIPHOE YCTPOHCTBO YCIIEUIHO COMPSDKEHO ¢ MHTEP(ercoM, W, B POTUBHOM CIy4ae,

3anpeumaTrb XpaHCHUEC JaHHbIX B OJ10Ke XPpaHCHNUS JaHHBIX.

10. Y CTpolCTBO, reHepupyroLIee a3po30Jb, IO M. 9, OTIMYAIOLIEECs TEM, YTO COAECPKUT OJIUH
NJIKM HECKOJBbKO JAaTYHMKOB, BBIIIOJHCHHBIX C BO3MOXKHOCTBIO O6H&py>KeHI/I${ BSaHMOHeﬁCTBHﬁ
MOJIb30BATENS], IPU STOM OAUH WJIM HECKOJIBKO JATYMKOB J€AKTUBUPYIOTCS, KOTJA 3aIMpeIiaeTcs

XpaHCHUE NaHHBIX B O110Ke XpaHCHUA NaHHBIX.

11. YceTpolicTBO, reHepupyrolee a’po3oiib, 1o . 9 unu n. 10, ornuyaronieecs TeM, 4To
COACPKUT OAWH HJIM HECKOJBbKO OaTYHMKOB, BBIIIOJHCHHBIX C BO3MOXHOCTBIO O6Hapy)KeHI/I$I
BSaHMOHeﬁCTBHﬁ IMOJIb30BATEIA, IIPU 3TOM XPAHCHUC HAHHBIX, CBA3aHHBIX C O6Hapy)KCHHbIMI/I
BSaHMOHeﬁCTBHﬂMH I1I0JIb30BATEJIA B 6.]'[01(6 XPaHCHUSA JaHHbIX HE NJOIMYCKACTCSH, KOraa XpaHECHUE

JaHHBIX B Oyoke XPaHCHUA JaHHBIX 3allpCIICHO.

12. Y CTpoHCTBO, TeHepHpYIOIIee a3po30Jib, Mo JJFOoMy U3 . 9—11, oTiHuaromeecst TeM, 4To
KOHTPOJUJIEP BBIMOJIHEH C BO3MOXHOCTBIO MOCHUIATH XPAHUMBIC NAHHBIC Ha IMOJIB30BATCIIBCKOC
BBIYMCIUTENIPHOE YCTPOWCTBO C HCIIONB30BaHUEM HHTepdelica, KOrga IoJIb30BaTENbCKOE

BBIUNCJIUTEBHOE YCTPONCTBO COMPSIKEHO.

13.  Cnocob npuMeHeHHs1 yCTPONCTBA, FTEHEPUPYIOIIETO a3p030Jib, CIIOCOOHOTO FEeHEPUPOBATh

A3pO030Jib AJIA BAbIXaHUS IOJIB30BATECJIEM, IMPU 3TOM CIoco0 BKIJIFOYAET ATAIIbI:



NpenocTaBiieHus: 0JIOKAa XPAHEHHs] JaHHBIX, BBITIOJIHEHHOTO C BO3MOJKHOCTBIO XPAaHUTh
JaHHbIE, OTHOCSINHECS K B3aUMOJACWUCTBHUSM IIOJIb30BATENSI C YCTPOWCTBOM, T'€HEPHUPYIOIIHM
a’3po30Iib;

YCTaHOBJICHHUS] KOMMYHUKATHBHOT'O COMPSDKEHUS C MOJIb30BATEIbCKIM BBIUYHCITUTEIbHBIM
YCTPONCTBOM, CBSI3aHHBIM C HOBBIM IOJIb30BAaTENIEM, C HCIIOJIb30BaHHEM HHTep(erica yCTpOICTBa,
T€HEPUPYIOLIEro a3po30Jb; U

U3MEHEHHUs] COCTOSIHUSI OJIOKa XPaHEeHUs IaHHBIX HAa OCHOBAaHUHM COCTOSIHHS (piara,
YCTaHOBJICHHOTO B OJIOKE XpaHEHUs NaHHBIX, MPH 3TOM (hjar yKa3blBA€T HA COCTOSIHHE

COIIPAXKEHUA MEXKIY I/IHTep(I)efICOM U ITOJIB30BAaTCJIBCKUM BBIUHCIIUTCIBbHBIM YCTpOﬁCTBOM.

14. IIponykr B BHAE MOCTOSHHOIO MAIIMHOYHUTAEMOIO 3allOMHUHAIOLIErO YCTPONCTBA,
co;:[epncamm‘/'l HCITOJIHACMBIE KOMAaHAbl, KOTOPBIC IIPHU UX UCITOJIHEHUU KOMITbIOTEPOM, 3aCTaBJIAOT
KOMIIBKOTEP BBITTOJHATE 3TAIlbl, BKIIFOYAROIIUE!

YCTAHOBJICHUEC KOMMYHUKATUBHOTO CONPAKECHNA C ITOJIB30BATCIIbCKUM BbIUUCIIUTECIIbHBIM
yCTPOHCTBOM, CBSI3aHHBIM C HOBBIM ITOJIb30BATEJIEM, C HCIIOJIb30BAaHHEM HHTepdelica yCTPOICTBa,
TEHEPUPYIOLIErO a3p030Ib; U

M3MEHEHHE COCTOSIHUS OJIOKa XPAaHCHUA HAaHHBIX, KOTOprfI BBIINTOJIHEH C BO3MOXXHOCTBIO
XPaHUThb OaHHBIC, OTHOCALIUECA K BSaHMOI[efICTBHﬂM IIOJIB30BATECIA C yCTpOﬁCTBOM,
TeHEePUPYIOILINUM a3p030JIb, HA OCHOBAHUH COCTOSIHUS (hyiara, yCTAHOBJIEHHOTO B OJIOKE XPAHEHUsI
JaHHBIX, TPH 3TOM (Jar yKa3blBaeT HAa COCTOSIHUE COMNpPSDKEHUS Mexay uHrepgeiicom u

MMOJIb30BATECJIbCKUM BbIYHUCJIIUTCIIbHBIM YCTpOﬁCTBOM.

15. YCTpolCcTBO, reHepupyrolee a3po30Jib, BBITOJIHEHHOE C BO3MOKHOCTBE) T€HEPUPOBATH
a3p0o30JIb AJIs BABIXaHUS MOJIb30BaTENEM, IIPU 3TOM YCTPONHCTBO COAEPIKUT:

OJIOK XpaHEHUs! JAHHBIX, BBIOJHEHHBIH C BO3MOKHOCTBIO XPAHUTb TAHHBIE, OTHOCSIIIHECS
K B3aMMOJENCTBUSIM N0OJIb30BATENs C YCTPOICTBOM, F€HEPUPYIOLINM a3p030JIb;

uHTEep(QENC, BBIMOJHEHHbII C BO3MOXHOCTBEO YCTAHOBJIEHHS KOMMYHHKATHBHOTO
COTIPSI’KEHUSI C MOJIb30BATENbCKUM BBIYUCINUTEIbHBIM YCTPONUCTBOM, U

KOHTPOJIIED, BHIMOJIHEHHBIN C BO3MOXXHOCTBIO:

o0ecrieunBaTh XpaHEHHE NAaHHBIX B OJIOKE XPAaHEHUs NaHHBIX, KOTJAa COCTOSTHHE
¢mara, ycTaHOBIEHHOrO B OJIOKE XpaHEHUs MAaHHBIX, VKa3blBa€T HA TO, HYTO

T0JIb30BATENbCKOE BBIYUCIUTEIBHOE YCTPONCTBO YCIELIHO COMPSKEHO ¢ HHTepdeiicoM;



4

3anpenaTh X paHeHUe TaHHBIX B OJIOKE XpaHEHUs! JaHHBIX, KOTr7la COCTOsIHUE (ara,
YCTAQHOBJIEHHOTO B OJIOKE XpaHEHMs NaHHBIX, YKA3bIBA€T HA TO, YTO IOJIb30BATENIBCKOE
BBIYHCIUTENIBHOE YCTPONUCTBO HE OBLIO COMPSIKEHO ¢ MHTEpdeticoM; 1

obecrieunBaTh HUCIOJNB30BAHUE YCTPOMCTBA, T'E€HEPUPYIOLIErO a3p030Jb, A

FEHEPUPOBAHUA a3p030Jisd, BHE 3aBUCUMOCTH OT COCTOSAHUS (1).]'[31'8,.

16. YcTpolicTBO, reHepupyrolIee a3po30Jib, IO M. 15, oTianyaromeecs TeM, 4TO COIEPIKUT OJIUH
WM HECKOJBKO JAaTYHKOB, BBIIIOJHECHHBIX C BO3MOXKHOCTBIO O6Hapy}KeHI/I$I BSaHMOHGﬁCTBHﬁ
MOJIB30BATEIA, IMPHU 3TOM OAWH HJIM HECKOJBKO AAaTYHUKOB NCAKTUBUPYIOTCA, KOrAa 3arpeiacTcsa

XPaHCHUEC NaHHbIX B OJI0Ke XPpaHCHHA JaHHBIX.

17. Y CTpolCTBO, reHEpUPYIOLIEE a3PO30JIb, MO M. 15, OTanYaroLeecs TeM, 4TO COAEPIKUT OJUH
WM HECKOJBbKO JAaTYUHMKOB, BBIIIOJHCHHBIX C BO3MOXKHOCTBIO O6H21py>K€HI/I$I BSaHMOI[efICTBI/IfI
MOJIb30BATEIIA, IMPU S5TOM OAWH WM HECKOJbKO HATUUKOB ABJIAIOTCA AKTUBHBIMH, KOraa
3apemacTCsd XpaHCHUE NAaHHbIX B 6.]'IOKe XPaHCHUA OAaHHBIX, HO MNPECAOTBPAINACTCA XPAHCHUEC
JAaHHBIX, OTHOCAIIIUXCA K O6H21py>KeHHI:>IM BSaHMOHeﬁCTBHﬂM IMOJIb30BATCJIA, B 6J'IOKe XpaHCHUA

IAHHBIX.

18.  VYcrpoiicTBo, reHepupyolee a3po30db, Mo aodomy u3 mnm. 15-17, ornuuaroimeecs tem,
YTO KOHTPOJUIEP BBINOJIHEH C BO3MOXKHOCTBIO MTOCHLIATh XPAHUMBbIE JAHHBIE HA NTOJIb30BATEIILCKOE
BBIUUCIIUTENIBHOE YCTPOWCTBO C HCIOJb30BAaHHEM HHTepdelica, KOraa II0JIb30BaTENbCKOe

BBIYHCJIUTCJIBHOE yCTpOfICTBO COIIPSAXKEHO.

19. Cniocob mpuMeHeHHs YCTPONCTBA, TEHEPUPYIOIIETO a3PO30Jib, CIOCOOHOTO T€HEPUPOBATH
a3pO30JIb ISl BIBIXaHUS MOJIb30BATENIEM, TIPU 3TOM CIIOCOO BKIIFOUAET STAIbI

NpenoCTaBlieHus] OJIOKAa XPAHEHHs! JaHHBIX, BBITIOJTHEHHOTO C BO3MOXKHOCTBIO XPaHUTh
JaHHBIE, OTHOCSINMECS K B3aUMOJEWUCTBHSIM IOJIb30BATENSl C YCTPOWCTBOM, T'€HEPHUPYIOIIHM
a3p0o30Jib;

YCTaHOBJICHHS] KOMMYHHKATHBHOTO COTPSIKEHUS ¢ TIOJIb30BATEIbCKIM BbIYUCTHTETbHBIM
YCTPOMCTBOM, CBSI3aHHBIM ¢ HOBBIM ITOJTB30BATENIEM, C UCTIOJIb30BaHNEM HHTEp(deiica yCTpoicTBa,
TeHEePHUPYIOIIErO a3PO30Jib; U

ofecrieueHunsi XpaHEHHs] aHHbIX B OJIOKE XpaHEeHUs HaHHBIX, KOTJa COCTOsiHHE (hara,
YCTAaHOBJICHHOTO B OJIOKE XpaHEHHs IaHHBIX, YKa3blBa€T HA TO, YTO IOJIb30BATEIILCKOE

BBIYHCIIUTENIBHOE YCTPONUCTBO YCIIEIIHO CONPSKEHO ¢ HHTepdeiicom,



3anpelieHnst XpaHeHUs JaHHBIX B OJIOKE XPaHEHUs JAaHHBIX, KOTJAa COCTOsHUE (uiara,
YCTQHOBJIEHHOTO B OJIOKE XpaHEHMs MaHHBIX, YKa3blBA€T HAa TO, YTO IIOJIb30BATEIBCKOE
BBIYHCIIUTENIBHOE YCTPONUCTBO HE OBLIO COMPSIKEHO ¢ MHTEpdeicoM; u

o0ecriedeHne  HCIIONIB30BAHMSA ~ YCTPOMCTBA, TEHEPUPYIOINErO  a’3po30ib, I

TFE€HCPUPOBAHUA asp030Jisd, BHE 3aBUCUMOCTH OT COCTOSAHUS d)nara.

20. IIpopykr B BHAE MOCTOSHHONO MALIMHOYUTAEMOIO 3allOMUHAIOLIETO YCTPOMICTBA,
cozepKallui NCIIOTHSEMbIE KOMAHbL, KOTOPbIE PU UX UCIIOJIHEHUH KOMITBIOTEPOM, 3aCTABIISIOT
KOMITBIOTED BBINOIHATD 3TAlbl, BKJIIOYAIOLINE:

YCTaHOBJICHME KOMMYHUKATUBHOI'O CONPSKEHUS € MOJb30BATEIbCKUM BBIYUCIUTEIBHBIM
yCTPOHCTBOM, CBSI3aHHBIM C HOBBIM ITOJIb30BATEJIEM, C HCIIOJIb30BAHHEM HHTepdelica yCTPOICTRa,
TEHEPUPYIOLIETO a3p030Ib; U

o0ecrieyeHre XpaHEHHUs] JAHHBIX, OTHOCSINIMXCA K B3aUMOJEHCTBUSM IIOJNB30BATENS C
YCTPOHCTBOM, T€HEPUPYIOIIUM a3p030Jb, B OJIOKE XpaHEHHs JaHHBIX, KOrZla COCTOsiHuE (puiara,
YCTAHOBIIEHHOTO B OJIOKE€ XpaHEHHWs JaHHBIX YKa3blBAET HA TO, YTO IOJIB30BATEIBCKOE
BBIYMCIIUTENFHOE YCTPOUCTBO YCIICIIHO CONPSDKEHO ¢ HHTepdeiicom;

3aNpELICHNe XPAHEHUs NAaHHBIX, OTHOCALIUXCS K B3aUMOACHCTBUSIM IIOJIB30BATENs C
YCTPOHCTBOM, F€HEPUPYIOIIUM a3p030Jib, B OJIOKE XpaHEHMs JAaHHBIX, KOr7la COCTOsiHuE (uiara,
YCTQHOBJIEHHOTO B OJIOKE XpaHEHMs [aHHBIX, YKa3blBA€T HA TO, YTO IOJb30BATEIBCKOE
BBIYMCIIUTENBHOE YCTPONUCTBO HE COMPSIKEHO ¢ MHTEpdeiicom; u

obecnieueHne NCIOIb30BAHUS YCTPOHCTBA, TEHEPUPYIOIIETO a3p0O30Iib, IS TeHEPUPOBAHUS
adpo30J1s1, BHE 3aBUCHMOCTH OT COCTOSIHHE (hyiara, yCTAHOBJIEHHOTO B OJIOKE XpaHEHHs TaHHbIX.
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