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BCTYVYII. JlokyMeHTyBaHHS JIIKyBaJIbHO-/[1alHOC-
THYHOTO Tpoliecy € 0a3ucHUM iHPOpMAIIHHUM TIpoIIe-
COM SIK JUJISI BChOT'O MEJIIepCOHaNy JIiKyBaJIbHO-IPOd-
UJIAKTUYHUX YCTAHOB, TaK 1 JUJIs1 YIIPABJIIHHSI JIIKYBallb-
HHUM npouecom [1].

3aiticHenHs 300py, 30epiranHs, aHajiizy i nepenayi
MEIMYHUX JAHUX PO NALi€HTIB B €JIEKTPOHHOMY BUT-
TSl cTa€e Bce OLIBII MOMKUPEHUM 1 HEOOX1THUM B Me-
JUYHUX YCTaHOBAaX. MOXIIMBICT OOMIHY MEIUYHIMHU
JaHUMH B €JIEKTPOHHOMY BHUTJIA] € BAXKIHBUM KPOKOM
B iH(hopMaTHu3allii MEAUIIMHY.

Just ctBopeHHs epeKTUBHUX apXiBHUX CUCTEM MEINY-
Hoi iHdopMarii HeoOXiTHO:

* po3B'si3aTU MpoOIEMy MIrpamii 1aHuX 3 HarnepoBUX
PYKOITMCHUX HOCIiB Ha IU(POBI;

© ITerpos B.B., Kprounn A.A.

*3a0e3MeYuTH TpUBae (IeCATKH POKiB) i HaaiiiHe 30e-
piranss indopmarii.

OCHOBHA YACTHUHA. OCHOBHOI 0COOJIUBICTIO
MeanuHOT iH(opMalli€e pi3HOPIIHICTb JaAHUX, K1 MOXKYTh
OyTH Mpe/CTaBJICH] B CTAHIAPTU30BAHOMY €JIEKTPOH-
HOMY (opMarTi, sIK, HAPUKIIA[, IaHi KOMIT'FOTEPHOT TO-
Morpadii, penrrenorpadii, yJabTpa3ByKOBHX METO/IIB 00-
CTEXEHHS, TaK 1 B JOBUIBHOMY — HaINpPUKJIAJ, 3a[IUCU
nikytoyoro nikaps. Opranizanis cucteMu 30epiraHss
MEINYHUX JaHUX 0araTo B YOMYy BU3HAYAETHCS XapaK-
TEpUCTUKAMHU HOCITB iHPopmarii. OcoOnuBocTi 30epiran-
HS MeauuHOoi iHQopMallii moJsiraloTh B TPUBAJIOMY
TepMiHi i 30epiraHHs, SKUi MOKe JOCITaTH IECATHIIITh,
1 HeoOXigHOCTI 3a0e3meYeHHs BENUKOI IBUAKOCTI JOC-
Tyny 710 iHpopMaIlii, OCKUIBKH B/l I[bOT'0 MOXKE 3aJiexa-
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TH CBOEYACHICTH 1 TPaBUIIBHICTH JIIKYBaHHSI, TPU3HAYC-
HOTO MaIienTy [2].

1. CTtBopenHss 6a3 AaHuX MeAUYHOI iH(opmaii

HeoOxiaHICTh TOBroTpUBAJIOro 30epiraHHs BCce3poc-
TarUYuX 00'€MiB KPUTHYHO BAKIIMBHX JAHUX IPAMYIITYE
Me/IMYHI YCTAaHOBH IITYKATH PaIliOHATBHIII BapiaHTH YII-
PaBIJIIHHS JAaHUMH 1 CXOBHUINAMHU. 301IbIIEHHS 00'€MIB
JIAHUX B TIO€THAHHI 3 HEO0OX1IHICTIO 30epiranHs iHdop-
MaIlii MpOTATOM TPUBAJIOTO YaCy IPUMYIITY€ aAMIHICT-
patopiB cucteM 30epiraHHs GopMyBaTH €KOHOMIYHO
e(eKTHBHI CTpaTerii, o 3a0e3MeuyTh MAKCUMAaTLHO
TIOBHE 33JJ0BOJICHHS OTPeO KOPUCTYBAUiB, 3aXHCTIIHHNX
JIAHWX, MacITaOyBaHHS HAa BAMOTY, CIIPOIIICHHS Mirpariii
JIAaHHX 1 aBTOMATH3AIi10 BiTHOBJICHHS IIPH TUTAHOBHX 1 ITO-
3aIJIaHOBUX MPOCTOSX [3].

VY naHuWii 9ac po3BUBAIOTHCSA TPH OCHOBHI KOHIIEIIII
30epiranns nanux: SAN (Storage Area Network), NAS
(Network Attached Storage), SAS (Server Attached
Storage) a6o DAS (Direct Attached Storage). Bubip
KOHIIETii 30epiraHns JaHuX 00yMOBITIO€ BAMOTH IO CH-
cTeMH 30epiraHHs, IO BU3HAYAKTHCS CIEIUPIKOIO0
iH(opMaIlii B cHCTEMi, BAMOTH JI0 TEPMIiHIB 30epiranHs
iH(pOpMAaIIil B CHCTEMI, YHCIIO KOPUCTYBAUIB, IO MAIOTh
JOCTYI 10 (aiIOBUX apXiBiB, IIBUIKICTh MOIIYKY Ja-
HUX B CUCTEMI.

AnapaTHHA KOMILIEKC 30epiraHHs TaHUX MOXKe OyTH
MpeICTaBICHIH AeKITFKOMa allbTepHATHBHUMHU BapiaH-
TaMH, BUOIp SIKHX BU3HAYAETHCS KOHIIETIII €10 30epiran-
Hs JaHKX. J0 9uciia MOYKITHBUX BapiaHTIB CIIiJT BITHECTH
RAID-macuBu, JBOD, ctpumMepH i cTpiukoBi 6i0itioTe-
KU, ONITHYHI HOCIi, po6oTH3oBaHi DVD-6i6mioreku. Po-
6oTtu3oBana 6ibmioreka € MacuBoM DVD-R a6o CD-R
JIMCKIB, PO3MIIIEHUX B OKPEMOMY KOPITyCi, cyMapHa
MICTKICTh 010JTIOTEKH BUMIPIOETHCS ASCATKAMHU Tepa-
0aiiT. KpiM TUCKOBHX MacHBIB, B KOPITyCi 010110 TEKHPO3-
TalloBaHi MPUBOJIH, IO 3a0€3MEeYyIOTh 3aIUC 1 3UHUTY-
BaHHS iHPopMaii [2].

JInst cTBOpeHHsI 6araTopiBHEBUX, 0araToIiIbOBHUX i
PO3MOALIEHHUX apXiBHUX CXOBUII KOPIIOPATHBHOTO PiBH,
JOCTaBKU MEIUYIHOT iH(OpMAIIii TPOIIOHYETHCS BUKOPH-
cranHs Grid-TexHoJIOTiH. [HTerpoBaHe pillieHHS KOPITO-
pPaTHBHOTO piBHSA Ha 6a3i cucTeM 30epiraHHs, cepBepiB i
nocayr IBM 3abe3mnedye apxiBaltiro iHpopmaiiii, BipTya-
J3aIiF0 CXOBHIIT 1 3aXHCT TaHUX B JIIKYBaJIbHUX 1 TOCII-
HUX MEJIMYHHUX YCTaHOBax [3].

OnruyHi HOCIT MarOTh BUCOKI ITOTEHIIIMHI MOKIUBOCTI
IUTS 3a0€31eUeHHAS JOBTOTPHBAIOTO 30epiraHHs BeJIu-
KX MacuBiB iHpopmairii. L{e moB's3aHo0 3 0€3KOHTAKTH-
ICTIO TIPOLIECY 3aIUCY, BHKOPUCTAaHHIM BUCOKOHAIITHO-
T'0 MiKpOpeJIbe(HOTO MPEICTABICHHS JAHUX , MOKITHBI-
CTIO 3YUTYBaHHS 1HQoOpMaIii pi3HUMH (QiI3UIHUMH

METOJIaM¥, BUKOPHUCTaHHIM JUTsl 3aIicy iHGopMariii cho-
KyCOBaHOTO ONTHYHOTO BUIIPOMIHIOBAHHS 3 BUCOKOIO
T'YCTHHOIO MMOTYXHOCTi. ONTHYHI HOCIT JJIsI TPUBAIOTO
30epiranHs iHGopMaIlii MOXKyTh OYTH CTBOPEHI 3 BUKO-
PUCTAHHSIM IiJKIaJ0K, BUTOTOBICHHUX 13 CHIEHiaTbHUX
BHCOKOCTa0IIbHUX MaTepialiB (MeTalH, CKIIO, KpUCTa-
). [HpopMartis, Mo miyisrae TpUBaIoMy 30epiranHio,
3aIUCyeThCs Ha creniabHi Hocii Ty W O R M Bemnukol
MicTKOCTI [8].

2. 3aBiaHHS i NUISIXH CTBOPEHHSI CHCTEMHU eJIeK-
TPOHHUX MeIHYHHUX KapT

BBenenns B MeIiUHy IPaKTUKY €ICKTPOHHIX MEINI-
HUX KapT€ OJTHUM 31 IUIAXIB I ABUNICHHS IKOCT1 ME Y-
HOT'0 00CITyTOBYBAaHHS Ha OCHOBI BUKOPHCTaHHS HOBUX
iHQOpMAIIHHUX TEXHOIOTIH.

Enextponna mennuna kapta (EMK) no3Bouisie opran-
13yBaTH 30epiraHHs MEAMYHOI iH(popMarlii i if BiITBOpEH-
Hs1 Ha OyIb-IKOMY CY9aCHOMY KOMIT'IOTEpi, a TAKOXK pe-
KIM OHJIAHHOBOTO JOCTYITY MEJHMYHHX IIPAIiBHUKIB 710
HeoOX1IHO1 iH(popMaIlii o KOMIT'IOTEPHUX MEPEKaXx.
CTBOpCHHS €INEKTPOHHUX MEIUIHUX KaPT | MOXKIIUBICTD
iX ITUPOKOTO BXXUBAHHS CTAJIO MOXKJIHBHM i3 CTBOPEH-
HSAM MajorabapUTHUX HOCIiB iH(popMmamii BeJIHKOi
MICTKOCTI, 5IKi 3a0€3IeYyI0Th TpUBATUHTEpMIiH 30epi-
raHHsI 3anKrcanol iHGopMallii, MPUCTPOIB 3aITUCy 1 HE00X-
ITHOTO TIpoTpaMHOTO 3a0e3mnedeHHs1. EnekTponHa me-
IUYHA KapTa MOXE CTaTH eJICKTPOHHUM MEIHYHUM
MACIIOPTOM rpOMaITHUHA. K eleKTPOHHI HOCIi MOKYTh
OyTH BUOpaHi 3aXHIICHUH BapiaHT uIeni-mam'sTi (3 Me-
XaHIYHUM, O10METPHYHHM 1 iH. 3aXUCTOM ), CMapT-KapTH
a00 ONTHYHIKAPTKHY.

VY naHuii yac BapTiCTh QIIeII-HAKOMHYYBAYiB iICTOTHO
3HU3UIIACS, | BOHU CTAJIU TOCUTH MOMTHPEHUMH, 2 TOMY 1
(aKTUIHO BCIOIH ITiATPUMAaHIMH Ha TIPOTpaMHO-aIIapar-
HOMY PiBHI y BCiX cy4acHHX KoMmI'toTepax. [leperaru
(Ien-HaKoMMYIyBayiB, KPiM I[IHH 1 IIUPOKOT HIATPHMKH,
1ie i B TOMY, IO iX 00' €M IIJIKOM JIOCTATHIH JIIs BHECEH-
H# BCi€l HeoOX1THOT MeIMYHOT 1H(popMaAIlii, ska Moxe Oy TH
MOTpiOHA TAITIEHTY.

CMapT-KapTH € IOCTATHHO HOMIUPEHOIO 1 TAKOTO, IO
noOpe 3apekoMeHIyBaa cede, TEXHOJIOTIE0 B Pi3HUX
cdepax, 0coONMBO B IIATHKHUX cucTeMax. OCHOBHA
mepeBara TakKuX HOCI{B - e BUCOKHM CTYIIHb 3aXUCTY
TH(pOpMAITiT, IO BAXKIMBO JUISI TEPCOHATBHUX METUTHUX
JnaHuX. MiHycaMu JaHOi TEXHOJIOT1€ HEIOCTATHIH 00'eM
cMapT-KapT s 30epirands moBHoi EMK, mo MicTuTh
y TOMY 9Mci i rpadidHy iHQopMaIlito, a TakoX J0pora
iHppacTPyKTypa INIIBUKOPUCTAHHS TAKUX KapT.

OnTHYHI KapTKU 3a0€3MeUyIOTh 30epiraHHs BETMKHX
00' eMiB iH(OpMAIIii, TOTYCKAIOTh MOXJIUBICTh 3ammucy/
3YNUTYBAaHHS 3 BHCOKOIO IIBUIKICTIO, XaPaKTePU3YIOTh-
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¢s1 BUCOKOIO HaTIHHICTIO 30epiranHs iHdopmarii. Bee 1ie
POOHUTE iX MEPCIEKTHBHAM THIIOM HOCIIB /111 CTBOPCHHS
SJIEKTPOHHHUX MeANIHUX KapT. OcoOIUBHI iHTEpEC MO-
KyTb cTanoBuTH onTHuHI EMK, 3anucani y popmarax
KOMITaKT-/INCKiB HOBUX MTOKOJiHb, III0 JO3BOJISIE iICTOTHO
301JBIIUTH MICTKICTh HOCIiB 1 HaIii{HICTh 30epiranHs
iH(popmMarii. [Tepmri 3pa3ky ONTHYHUX EIEKTPOHHUX Me-
ITUYIHAX KaPTOK BUTOTOBIISLIHCS HA 0231 TEXHOJIOTIT O1-
truHuX HociiB CD-R. Mictkicte EMK mmpunoo 54 Mmm
13aBIOBXKKH 85 MM, BUTOTOBJIEHOI 3a TexHOJI0TiEr0 CD-
R-HociiB, cknamgae 30 MOaiT (30UTBIIICHHS IMUPUHU Kap-
TKHU 70 61,5 MM 103B0OJIsI€ 301ABIIUTH TIMICTKICTE 10 50
Mo6aiit). [IpoTe Taka micTkicth EM K Mo3xe Haknana-
TH OOMEKEHHS Ha PEECTPAIlif0 PE3YIbTATIB CKIaTHUX
aHaJI31B 3 rpadiYHUM MPECTABICHHSM iX pe3yJIbTATIB.

J1ist BUpimeHHs po0JIeMHu 301TbIIIEHHS MICTKOCTI €JIeK-
TPOHHOI MEIUYHOI KAPTKH PO3p0O0IcHA HOBA OITHYHA
KapTKa Ha OCHOBI ITU(POBOT0 6araToGyHKIIOHATEHOTO
mucka (DVD) Benukoi MiCTKOCTI 1 HIXKYO1 BAPTOCTI, HIXK
3BHYHI KAPTKHU Ha OCHOBI 3aIICYBAaHOTO KOMIIAKT-HCKA
(CD-R), sixa ToHIIA, MIIIHIIIA, 1 IKY MOXHA HOCUTH SIK
KpeauTHY KapTKy [6]. MicTkicts EM K mupraOI0 54 MM
13aBIOBXKH 85 MM, BUTOTOBJIEHO] 3a TexHOoJ0rier0 DV D-
R-Hoci1B, ckitamae 180 MOaiT (301MbIICHHS INHPUHHA
KapToK 70 61,5 MM 103BOJIsIE 301IBITUTH iX MICTKICTh
MpUOIN3HO B 2,8 pasa).

ITo6 HoBa kKapTKa cTayia MilHimoko 3a3BuaHy CD-
R-kaprouky, Ha Hel HAHOCATE ABA 3aXHUCHI IIOKPUTTS HA
napu 3 moJIikapOoHary, a came miakiaaaky it DVD+R
13aXHCHE MOKPUTTS IS peecTpyrodoro mapy. Takiza-
XHCHI IIapH ITUPOKO 3aCTOCOBYIOTHCS B HOBHX ITOKOJIiH-
HSX KOMIIAKT-IUCKiB [7].

BuxopucTaHHs TEXHOIOTii BATOTOBJICHHS KOMITaKT-
nuckiB HD-DVD nosBosse 360inbpmmTu Mictkicts EMK
1o 1,5 I'6aiit (mupuHa kKapTku 61,5 MMm). On'THyHa Kap-
TKa DVD-tumy, po3po6iiena B TokiiCbKOMY YHIBEpCH-
TeTi, Mae ToBIKHY 0,8 MM, ge 0,6 MM IpuIlagae Ha
DVD-+R-nigkianky 3 peecTpyodiM cepeIOBUIIIEM IS
OJTHOKPATHOTO 3aITUCy, a 0,2 MM - Ha 3aXHCHUM IIap MoJ-
ikapOoHaTy I Hocis [5]. 3arajibHa TOBIIWHA ITi€ET
HOBOI OITHYHOIKApTKH cKiaaae 0,8 MM.

DVD-mieep 0y1b-KOT0 IEPCOHATLHOTO KOMIT'FOTE-
pa Moxke mpounTaTh 3anmucany DVD-kapTouky i po3-
mupyBaTH 3p00JICHI 3aITMCH 32 HASIBHOCTI CIeIiallb-
HUX MapoutiB. [HpopMaIlis Ha KapTKy MOxe OyTH 3aIu-
CaHa TITLKH 3aITUCYIOUNM TpUCTpoeM it DVD-HociiB
y MeIMYHI{ yCTaHOBI 32 HASBHOCTI CIEIiaTbHOTO MPO-
rpamMHoOTro 3a0e3neucHHs. Lle o3Havae, mo nanuii THII
ONTHYHOI KaPTKH MOXHa €(DEeKTHBHO 3aCTOCOBYBATH B
CHCTEMI peecTpallii MeJMYHHUX TaHUX (TUTBKH JIIKap MOXKe
3anucyBaty MeaudHi naHi Ha EMK, a marieHTH 3M0KyTh

MEONWYHA IHOPOPMATUKA
TA IHXEHEPIA

3YHTYBaTH i BHBOJHUTH HA €KPaH MPUBATHY MEIUIHY
iH(popMalIiro 3 BUKoprucTaHHsIM DVD-1uteepis.

MenuyHa iHQOpMaITis Ha eIEKTPOHHIN MEINIHIHKAPTITI
MO>Ke OyTH CTPYKTYypOBaHa 32 TAKIMH PO3IiITTaMH:

- 1H(opMaITis 11 eKCTPEHUX CUTYaIlil (rpyna KpoBi i
pe3yC-UNHHUK, AJIEPTiYHI peaKilii, TeeOHH JTIKYIIHX
JIiKapiB, HOMEp CTPaxOBOro MOJica, OIEPATHBHI BTPYJaH-
H#, TOTOYHI TPU3HAYCHHS 1 T.]I.);

- oCHOBHa iH(opMaIlis (MOMIKIIHIYHUH 1 CTaIliOHAPHHUIA
eMIKPU31 Ha MOMEHT OCTAaHHIX BiJ[BITUH METMIHHX yC-
TaHOB) PO CTaH Mali€HTAa 3 MOXIHUBICTIO IIBUIKOTO
Mepexo/Iy 10 MEPBUHHUX PEe3yIbTaTiB 00CTEKEHb (peH-
TreHiBchbKkuX 3HiMKIB, EKT 11H.);

- IOBHA MEIUYHA KapTa IaIicHTa.

Enexrponna kaprTa He TiTbKUA OOHOBJISIETHCS aBTOMA-
THYHO 3 1HQOPMAIIHHOT CHCTEMH KITIHIKHU IIPH KOKHHIX
BiJIBITMHAX TMAIIEHTA, aJI€ 1 JJOMYCKA€E MOXKIIMBICTD 3aIHCY
BCIX pe3yJIbTaTiB JOCIIDKCHb, BAKOHAHUX B Oy b-SIKiH 1HIIIIH
KJiHiI. [HQOopMallist Ha eNeKTPOHHIN KapTi MIOBUHHA Oy TH
3axUIIeHa B/l BUTIpaBIIeHHs. J|01aTKOBOIO IEPEBaroro
ONITUYHUX KaPTOK € BUKOPUCTAHHS B HUX PEXKAMY OTHO-
KpaTHOTO 3aIHCy 1 0araTOKpaTHOTO 3YUTYBAHHS (PEIKIM
WORM), sikuii Ha amapaTHOMY PiBHI BUKJIIOYA€E MOXK-
JIUBICTh BHECEHHS 3MiH y BJKe 3p00JieH1 3amucH. Pexxum
3armcy W ORM pa3om 3 BUKOpHUCTaHHSIM MPOTPaMHHX
METOJIIB 3aXUCTY 3aIMcaHoi iH(popMaIlii BijI CHIOTBOPESHb
rapaHTye TOCTOBIPHICTh 3U4MTaHOT iH(pOpMAITi.

BuxopucTaHHs eNeKTPOHHUX MEIMYHUX KapT Iepe-
6agae po3poOKY i BIpOBaIKEHHS CHCTEMH 3aXHUCTY Na-
HUX BiJl HECAHKITIOHOBAHOTO IOCTYILY, OCOOJIHBO IIPH TIe-
penadi TaHuX MO KOMIT'IOTepHUX Mepexax. besmeka
MEPCOHATBHUX JaHUX MAI[I€HTA € OTHUM 3 HAHBaXKIIUBI-
KX 3aBAaHb Beiel rexnoaorii EMK, q1s 3a6e3meuenns
SIKO1 IPOTIOHYE€THCS TaKe:

* BUKOPHCTAHHS CIIeIiali30BaHUX HOCITB 1 Tporpam-
HOTO 320€e3MeUeHHI, IO JO3BOJISIE PETIaMEeHTYBATH J0-
CTYII /IO JAHUX 32 PaXyHOK 1IeHTH(IKAIlI] KOpHCTyBada
BBEJICHHSIM IapoJs abo 3a 610MeTpUIHIMH apaMeT-
pamu;

* mU(ppyBaHHS JaHUX CTIHKHMU IA(PPaMH 1 JOCTYII 38
JOTIOMOTOIO CTIeHiaTi30BaHOTO ITPOTPAMHOT0 3a0e3IeueH-
Hs1 3 BAKOPHUCTAaHHIM MapoIIs KopucTyBada. [ Iimocu: Ha-
1HHUH piBeHb 3aXUCTY, BIICYTHICTH MTPUB'I3KH JI0 HOCIS;
MOJJIMBICTh BHKOPHUCTAHHS TEJIEKOMYHIKAIIIH JIJIs TIepe-
Jadi JaHuX. MiHycH: HeoOX1IHICTh CIIeliani30BaHOTO
MpOTpaMHOTO 3a0e31eUeHHS sl YN TAHHS TaHUX ; He-
0OXI1THICTh 3a11aM'ITOBYBaHHS 11eHTHDiKamii qaHux [3].

[upoxi nocmimkenns 31 BuposakeHass EMK mposo-
IAThCs OcTaHHIM yacoM B PociiiSlnonii[3, 4, 5], B Yk-
paiHi po3po0IIeHa MPOIO3HIIis 1010 CTBOPCHHSI €JICKT-
POHHOTO MEIUYHOTO IACIIOPTa.
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BUCHOBKHM. 1. CyuacHi cucteMu 30epirants Be-
JIMKUX MacHUBIB iH(OpMallii Ha ONTHYHUX TUCKAX, MATHI-
THHUX AUCKAX 1 CTPIYKAX 3 BUKOPUCTAHHSIM alapaTHO-
MpOTpaMHKX 3aCO01B MiABUILEHHS HAAIMHOCTI 30epiraH-
Hs 1Hpopmamii M03BONSATH 3a0e3meuyBaTH
JIOBroTpuBalie 30epiranHs MeIu4HoT iHpopmaiii i BUI-
KiCHUU 10CTYyN 10 Hei.

2. EnexTpoHHa MeJUYHA KAPTa MOJXKE CTATH BaXK-
JIUBOI KOMIIOHEHTOIO MeJn4uHOI iHpopMaiiiiHoi cuc-
temu. HasiBHICTh MOBHUX MEAUYHUX JAHUX J03BOJHUTh
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