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IHoussTTs po indopmaniro Ta indopmaniiHi CHCTEMM.

Mera:
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Hag4urtu po3pizHsiTu BuaM iHpopMaliifHUX cMCTeM, IOPIBHIOBATH iX.
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1. HousaTrs indopmanii.

Tepmin «iHoOpMaIis» - MHPOKO BUKOPUCTOBYETHCA y CY4YacCHOMY
CYCIUIBCTBl. MM BKJIaa€EMO B HHOT'O BEJIbMU IIUPOKHI CMHCI 1 MOXKEMO MOSCHUTH
Horo, gK MpaBWJIO, HA IHTYiTHBHOMY piBHI. TepMiH «iHpopMalis» MNOXOAUTH Bij
JaTHHCBKOTO infOrmario, mo o3Ha4Yae BIAOMOCTI, PO3'SICHCHHS, BHKJIAJIW, TMOHSTTS.
[Ipote, He3BaXkaOUM Ha MIMPOKE MOIIUPEHHS [ILOTO TEPMIHA, MOHATTS «1H(OpMAIIsS»
€ HAOUThII TUCKYCIMTHUM 1 CHIPHUM Y HayIll.

Y HallnpuHHATHIIIOMY ceHCl 1HgopMalis - 1€ BIJOMOCTI, 3HAHHS,
NOBIJOMJICHHS, sIKI € 00'eKToOM 30epiraHHs, TNepelaBaHHs, NEPETBOPEHHA 1
JIOTIOMAaraloTh PO3B'S3aTH TMOCTABJICHE 3aBlaHHA. [H@opmayis - HOB1 BIJOMOCTI, SIKi
MOXYTh OyTH BHKOPHCTaHI JIOJMHOK IS BJIOCKOHAJCHHS 1i MJISJIBHOCTI 1
MOTIOBHEHHS 3HaHb. [H)opMyBaTH, B Teopii iHpopMallii, - 03HaYa€ MOBIJOMHUTH 1IOCh
paHile HeBiJoMe.

VY mobyTi MU 4acTO BXKMBAEMO CIIOBO «JaHi1» sIK CHHOHIM 1H(}opmarrii, mpore,
MDK HUMH € 1CTOTHA pi3Hulsg. Hampukiaa, 9acTo 3ycTpidaerbes, 1Mo «iHbopmMarris
NEepPeIaeTbCsl KOMIT IOTEPHUMHU MepexaMu», «iHpopMallisi oOpoOII0eTbCSl KOMIT
oTepammny, «iHhopmallis 30epiraeTbes B 0azax JaHux». ¥ BCIX IUX BUMAJKaX BiAOY-
BA€ThCA MIAMIHA MOHATH. P14 y TiM, 110 KOMIT'IOTEPHUMHU MEpEeXKaMu MepeatoThCs
TUIBKK J1aHl, KOMI'IOTEpU OOpOOJSAIOTH TUIBKM JaHi, a B 0a3ax JdaHuX TeX
30epiratoTbes Juie gaHi. Yu ctanyTh 1i AaHi iHQopMali€lo, a SKIIO TaK, TO SIKOIO, -
3aJIeKUTh HE TUIBKMA BIJ] HUX, @ ¥ Bl YMCIECHHUX alapaTHUX, NPOrPAMHUX Ta
NPUPOIHUX METO/IIB.

llogioomnennsa — 1i¢ TOCHIOBHICTh CHUTHAIIB PI3HOT TPHUPOAM: 3BYKIB,
CUMBOJIIB, 300paxeHsb, kecTiB Tomlo. Lle pi3ni dhopmu peamizailii 1 IpencTaBICHHS
iHpopmarrii. Tak, iHGopmarlris, mo nepegaHa OAHIEIO JIOJWHOIO 1HIIIN, MOXe OyTH
3aKOJIOBaHA y BUIJISIII MOBH, TEKCTIB, JKECTIB, MOTJSIIB, 300pakeHb, Tpadikis,
TaOIUIb TOLIO. Y TEXHIYHUX MPHUCTPOsiX, Hampukiang B EOM, nani MoxyTh OyTH
pEeNpe3eHTOBaHl  €NeKTPUYHUMH, MArHiTHUMH a00 CBITJIOBUMH IMITyJbCaMHU.
OO6poOneHHs TaHUX BIAMOBIIHUMH METOJAMU Ja€ 3MOTY BH3HA4aTH 1HQopMaIlito, a
3roJIOM 1 3HaHHS MPO TOM YW IHIIMK TpeamMer, npoiec uu spuine. [loBinomieHHs



CIYI'yIOTb CHPOBHHOIO JUIsl CTBOpEHHsI 1H(opmarliii, oTpuMaHOi B pe3yJbTari
0OpOOJICHHS JaHUX.

Opne i Te came iH(opMmaliiHe TOBIJOMIICHHS MOKE€ MICTUTH PI3HY KIJIBKICTb
iHopmarrii. Tak, MOBIIOMJICHHS, HaMCAaHE 1HO3EMHOKIO MOBOIO, HE HECE >KOIHOI
iH(opMalii JoauHI, SKa HE 3HA€ 1€l MOBH, ajie MOXXKe OyTH BUCOKOIH(OPMATUBHUM
JUIS JIIOJIMHM, SKa BOJIOJIE I1€F0 MOBOKO (METOJ0M OOpOOJIEHHS IOBITOMJICHHS).
XKonnoi iHpopMaIi HE MICTUTH 1 MOBIAOMIICHHS, SKIIO WOTO 3MICT HE3PO3yMUIHN
a0o0 BKe B1IOMHUIA.

Ab6u moBigomiieHHST HaOynu CeHCy 1 cTanu iHQopMali€r, HEOOX1THO, SK
MpaBujIO, 3HATH O€37iY B3aEMOMOB'S3aHUX METOAIB iX 00pooOnenns. 1Io0,
HaAIMpUKJIad, TPOYUTATH TEKCT, CIOCTepirad MYCHTh BOJOMITH METOJIOM 30Dy,
NOTPiOHI TaKOK JOCTaTHE OCBITJICHHS 1 3HaHHA a0eTKH Ti€l MOBH, SIKOIO HAIMCaHO
TEKCT, 1 Tpeda, HapelITi, pO3yMITH TEPMIHH 1 OHATTSI, BAKOPUCTAHI B OB1JIOMJICHHI.

Jlani — e MOBIIOMJICHHS, SK1 3a(piKCOBaH1 y MEBHOMY BU/I1, 3pyYHOMY JUJIS 1X
30epiraHHs, NepeaBaHHs Ta oIpalfoBaHHS. JlaHl MOXyTh OyTH IOJIaHI YHCIIaMH,
CIIOBaMH, TaONMIIMHU, 3ByKamMH, TrpadiuHUMHU 300paKCHHSMH, CICIiaIbHUMU
MO3HAYEHHSIMU TOIIIO.

TakuMm yMHOM, MOXXKHA CKa3aTu, 10 1HQOpMalis - 1€ CMUCIOBUN TMPOMYKT
B3a€MO/Ii1 TTOB1IOMJICHb, TJAHUX Ta aJeKBAaTHUX iM METO/IIB OOPOOKH.

2. OnuHuui BUMiproBaHHs indopmamii.

[Hdopmariito, 0 MICTUTHCS y MOBIIOMJIEHHI, MOKHA TIyMauyuTH B CEHCI ii
HOBU3HU a00, 1HAKIIE, 3MEHIICHHS HEBU3HAYEHOCTI HAIIMX 3HAaHb MPO OO'€KT 4u
auiie. [IpumycTuMo, B ONMHUIMCA HA TMEPEXPECTi B HE3HAWOMOMY MICTI 1 HE
3Ha€Te, K MPOUTH IO BOK3aly. Baml cTaH Mo)KHAa BU3HAYHWTH SK HEBU3HAYCHICTD.
Ane mepexoKuil moka3aB J0pory A0 Bok3aiy. Temnep y Bac 3' sBunacs iHbopmaris, a
HEBU3HAYCHICTh 3HUKIA. OOpaHHS OJHOTO 3 MOXJIMBUX CTaHIB JIKBIJIYE
HEBU3HAYCHICTh, CTBOPIOIOYU TUM caMUM 1HpopMmaIlito. Yum Oubliie HEBU3HAYCHICTh
oOpaHHs1, TUM OunbIe 1H(pOPMAIIii, OCKITILKUA Pe3yJbTaT OOpaHHs MepeadauyuT TyxKe
CKJIQJTHO 1 BIH Ma€ BEJIUKHU CTYITiHb HECITO/[IBAHKH.

HaiinpocrimumM BUMagKOM € OOpaHHs ajJbTEPHATHBU 3 JIBOX MoAiil. Tomy 3a
ONUHMITIO 1H(OpMaLil AOLUIHPHO B3STH KUIBKICTh 1H(OpMAaIli, sKa MICTUThCS B
oOpaHHI OJHIET 3 JBOX pPIBHOWMOBIpHUX ToAik. llg oauHUIE Ha3UBaETHCS
«IBiiKOBOIO oamHHuIEio», abo Oirom (binary digit - bit). / 6im — e KinbKicTh
iH(dopMaIlii, MO0 MICTUTBCS Yy TOBIJOMIICHHI, SIK€ BABIYl 3MEHIIYE HEBU3HAYEHICTh
3HaHb NPO 1O HeOyab. OTxe, mpu OyIb-sSKiil HEBU3HAYEHOCTI 3BY)KEHHS 00JacCTi
BUOOpPY (HEBM3HAYEHOCTI1) B/B1Yl JIa€ OAHY OJMHHUINO 1HPOpMAITii.

Skio, Hanpukiaag, KHUTA JIGKUTh HA OJIHIM 3 JBOX MOJHUI - BEpXHIH abo
HUKHIN, TO TOBIOMJICHHSI TIPO T€, 110 KHUTA JISKUTHh Ha BEpXHIN (200 HIDKHIN)
MOJINIIL, Hece OJIUH 01T 1HdOopMaITii.

HaykoBuii miaxim mo oriHiOBaHHS 1HGopMaii 3amponoHyBaB y 1928 p.
amepukaHcbkuil iHxenep Panbgd Xaptni. Bin yBiB y Teopito indopmarii ¢popmyiy,
3roJIOM Ha3BaHy HOTO iM'siM, - hopmynny XapTii:

| = log, N, a6o inakme 2' = N,

ne N - KiIbKICTh PIBHOIMOBIPHUX MO/IIH, / - KUIBKICTh OITIB B ITOB1IOMJICHHI



3a miero popmyroro iHGopMarlis Ipo Te, 10 KHUTA JICKUTh HA OJIHIN 3 TPhOX
abo votupprox mnosuups mictuth | (3) = log, 3 = 1,585 ta I = log, 4 = 2 6Gitu
1H(opMaIIii BiIMOBIAHO.

dopmyy BUMIpIOBaHHS KIJIBKOCTI 1H(pOpMAaIlii MOYKHA OTPUMATH E€MITIPUYHO:
JUUISL 3HSATTS HEBU3HAYEHOCTI B CUTYaIlll 3 JIBOX PIBHOMMOBIPHUX IMOJINA HEOOX1THUN
onuH OIT 1H(oOpMaIlii, TpH HEBU3HAYCHOCTI, IO CKJIAJAETHCSA 3 YOTHPHOX MO
(KHUTA JICKUTh HA OJHIN 13 YOTHPHOX TMOJIMIB), JOCHTHh JBa OITH iH(opMaIii, 3
BOCBMH - TpH OITH 1 T. 1. [IpoOBKUBIIN 1€l PSIAOK, MH W JTOXOIUMO 0 (HOpMYITH
XapTii.

Po3rnsineMo croco6u 00YuCIIeHHs KiTbKOCTI 1H(opMallii B TOBIIOMJICHHI PO
onny 3 N mopiii, ane Bxxe He piBHOMMOBIpHUX. Tak, AKIIO B KOPOOILIl 3HAXOAATHCS I’
ATh YOPHHUX KyJb 1 JBI OUIl, TO HMMOBIPHICT OOpaHHS YOPHOI KyJi € OLIBIIOKO.
BiaMiHHUK 13 OUIBIIMM CTYIIEHEM IMOBIPHOCTI pO3B' SKE 3aB/IaHHS, HI’)K HEYCIIIITHUI
CTYJICHT.

k10 WMOBIPHICTH MOSABH SIKOT-HEOYb 10111 MO3HauuTH 4epe3 Py, Ps...,Pr_q,
P, TO 3arajibHa KiJmbKiCTh iHGopmamii micis 3BepmieHHS Bcix N, N > K mogmiit
nopieutoe: I = —N );; P;log, P;, a
Ha OJIHY IOJIII0 B CEPEAHBOMY JOBOJUTHCS 1HPOpMarii

1
I = —szilogz Pi
i

[{ro popmyiy Briepie BBiB amepukaHchbkuii MaremaTuk Kiog [llennon B 1948
p., 1 BOHa Ha3BaHa ioro im'ssM - ¢opmynoro [llennona. Il ¢popmyna liMmeHyeThcs
CepelHIM 3Ha4YeHHSIM iHdopmarlli, ado 1HPpOpMaIIHOI eHTpomi€en. Y pasl, SKIIO
iimoBipHocTi P1, P2, ..., PN € piBHuMH 1 KOXxHa 3 HUX jgopiBHIoe 1/N, To dopmyna
[[lennoHa nepeTBOPIOETHCS HA hopMyry XapTii.

BigmiTiMo, 10 KUIBKICTH 3amucaHoi abo mnepenaHoi iH@opwmaiii (oocsr
MOBIJJOMJICHHS), TIPEICTABIICHOI y JBIMKOBUX OIWHUIAX, 1 KUIBKICTH 1H(OpMaIlli,
MOMIIIIEHOI B JAHOMYy TIOBIJIOMJICHHI, MOXYTh 1 He 30iratucs. 3a Teopi€ro
1H(popMaIlli, HEBU3HAYEHICTh, IO 3HIMAETHCS B pE3yibTaTl MEpeJaBaHHS OJHIEL
CTOPIHKH TEKCTY MPUOIU3HO 3 JBOX TUCAY 3HAKIB, MOXE CTAHOBUTH BChOTO JIEKIJIbKA
0iTiB (HeiH(poOpMaTHBHE MOBIOMIICHHS), TOMI SK I caMa CTOPIHKA MPU KOJTYyBaHHI
OyKkB 8-eJIeMEHTHUMHU KOJAOBUMHU KoMOiHamissMu Mictutume 16 000 6it, xoua 11e HE €
KUIBKICTh 1H(OpMAILii, 110 TOMIITIEHa B IIbOMY TEKCTI.

3. [lousiTTs indopmauiitHoi TeXHOJIOTII.

Inghopmayiina mexuonocia (IT) — 1e CyKyImHICTh 3acO0IB 1 METOMIB, SKi
BUKOPUCTOBYIOThCA  JJisi  peamizauii  1HGOpMAalIHUX  MpOLECiB:  30MpaHHS,
30epira”Hs, nepeJaBaHHs, ONPALOBAHHS 1 3aXUCTY MOBIJJOMJICHb.

Merta 3acTtocyBaHHS 1HQOpPMALIMHUX TEXHOJOTI — CTBOPEHHA Ta
ompaifoBaHHs 1H(QOpPMAILITHUX pecypciB, J0 SKUX BIJHOCSATHCS IPOTPaAMH,
JTIOKYMEHTH, TpadiuHi 300pakeHHs, ayaio 1 Bijeojgani Ta iH. OCTaHHIM dYacom
IIMPOKOTO 3aCTOCYBaHHS HaOynu iHpopmariitHo-komyHikamiiHi TexHosorii (IKT) —
1HpOpMaIliiiH1 TEXHOJOT1i 3 BUKOPUCTAHHSIMKOMII IOTEPIB, KOMIT IOTEPHUX MEpPEeX Ta



iHImUX 3aco0iB 3B’s3ky. Buxopuctanns IKT 3abesneuye BHCOKY MIBHUAKICTD
OMpallOBaHHs JaHUX, X MIBUIKUAN MOIIYK, HaAliiHE 30epiraHHs 1 3aXHUCT, JOCTYI J10
JUKEpeIl JaHUX HE3aJIeKHO B1J] MICIS X pO3TallyBaHHS TOIIIO.

Y Ham yac i1H(popMaIiiHO-KOMYHIKAIlIHI TEXHOJIOT1I 3HAXOJATh CBOE
3aCTOCYBaHHS B Haylll, MPOMUCIIOBOCTI, TOPTiBII, YIIpaBiHHI, OaHKIBCHKIN CHUCTEMI,
OCBITI, MEIUIIMHI, TPAHCHOPTI, 3B’S3Ky, CUIBCBKOMY T'OCHOJApPCTBI, CHUCTEMI
COLIIaTbHOTO 3a0€3MeUeHHs Ta IHIIUX Taly3sX HApOJHOTO TOCIOJapCTBa.

Opne 3 0OaraThOX 3aCTOCYBaHb KOMIT'IOTEPIB Yy HayKoOBid cdepi — 11e
MIPOBEJICHHSI TaK 3BAaHUX «KOMIT IOTEPHUX EKCIIEPUMEHTIB». Y 0arathbox BHITaJIKax
CTBOPUTH BIAMOBIOHI peajbHI YMOBM €KCIEPUMEHTY B3araji HEMOKJIHUBO,
HAIPUKJIA], HEMOXKJIMBO KEPyBaTH MPOIIECAMH, sIKI BiIOYBAIOTHCS B SKIMCH JaJIeKii
TTAKTHUIl. Y TaKWX BUMAIKAX SBUIIE BUBYAIOTH 32 HOTO 1H(OOPMAIITHOIO MOIEILITIO 3
BUKOPUCTAaHHSAM KOMIT FOTEPHOI TEXHIKH 1 BIAMOBITHOTO IPOrPAMHOTO 3a0€31EeYEHHS.

BaxnuBy poisib Bifirpae KOMITIOTEp Ha BUPOOHUIITBI. MoJeItoBaHHS 1
KOHTPYIOBaHHS BUPOOIB 3a JOMOMOTOI0 KOMIT'IOT€pa 3HAYHO CKOPOYYE TEPMIH iX
PO3pOOKH, MIABUIILYE TX €PEKTUBHICTH 1 SKICTh, 3HUKYE BapTICTh. Y JUIOBINA cdepi
KOMIT'IOT€p BUKOPUCTOBYETHCSA JUIsl 30€piraHHS 1 OMpAaIfOBaHHS PI3HOMAaHITHUX
JIAHUX: TEKCTIB, TaONHIb, 0a3 JaHUX, MAIOHKIB 1 ¢oTorpadiii, MyJIbTUMEIIHHUX
(mat. multi — Oararo, media — 3acoOu mpeaCTaBACHHS) JaHUX. Ba)KKo ChOroaHi
Ha3BaTU TaKy YCTAHOBY, Je 0 He BukopuctoByBanu IKT.

OCHOBHMMHK  HampsiMaMHM  3aCTOCYBaHHS  1H(QOpPMaLIHHO-KOMYHIKaIITHUX
TEXHOJIOT1H €:

® BUKOHAHHS I'POMI3JIKUX OOUYUCIIEHb Ta OOUHUCIEHb 3 BUCOKOIO TOYHICTIO;

® CTBOPCHHS KOMIT' IOTEPHUX MOJIeJiel 00’€KTIB 1 MPOBEIEHHS KOMIT IOTEPHUX
EKCIIEPUMEHTIB;

e 3a0e3neueHHs (PYHKI[IOHYBaHHS aBTOMAaTU30BAHUX CUCTEM YIIPaBIIiHHS;

e 3a0e3MnedeHHs 30epiraHHs Ta ONPAaLFOBaHHS BEJIMKUX OOCSTIB JaHUX;

® 3a0€3MEeUCHHS BUIKOTO OOMIHY JTaHUMU;

® KEepyBaHHS IMPOMHCIOBOIO Ta TOOYTOBOK TEXHIKOO 3 BHUKOPUCTAHHAM
BOY/IOBAaHUX KOMII IOTEPIB;

e oprasizaiis JIHUCTAHI[IHHOIO HABYaHHSA Y4YHIB, CTYACHTIB, (axiBIliB, IO
OCOOJIMBO KOPHMCHE [JIs BIJJAJICHUX MaJUX HACEJIICHUX MYHKTIB, IS JIIOJIECH 3
0OMEKEHUMH MOYKJTHBOCTSIMH TOIIIO.

B ictopii aroacTBa BinOynocs Kiibka 1H(GOpMAIHHUX PEBOJIOLIN, K1 Oyiu
MOB’sI3aHl 3 JOKOPIHHOIO 3MiHOK 1H(opMmaniiHux TexHosorid. L1 peBomromii
3YMOBWJIM TIEBHI €Taly PO3BUTKY 1H(OPMAIIIHHUX TEXHOJIOT1H

Etan pyuynux texHonorii (Bia ctapojaBHix 4aciB no cepeaunu XV cr.) Hocii
JMaHUX — TJIMHSHI JIOIICYKH, Mamipycu, Oepecrta, manuil i3 3apyOKamu, KapTHHH.
3aco0u TmepenaBaHHA — CHUTHAJIbHI BOTHHING, OapabaHHWM Oiif, TNEpCOHANbHI
MOCJIaHIIl, TOJIyOMHA TIOIITA, TIEPIIi MOIMITOBI CIIY)KOH NIJIsi TIepeaBaHHs Jep>KaBHUX
JIOKyMEHTIB. 3aCO0M OMpaIlfoBaHHs — MO30K 1 TIAJIBI JIFOAWHH, PyYHI OOYHUCITIOBAIBHI
TIPYITA]IN.

Etan mexaniuynux texHosorii (Bix cepeauHu XV cr. o cepeaunu XIX cr.)
Hocii naHnux — KHWTHM, ra3eTtH, KypHaiu, (OTOIIIACTUHU. 3acO0M TMepeaBaHHA —
MOIITORI CIy>kOu. 3acoOu ompaifoBaHHs — JPYKApChKl MaIIMHKH, ¢doToamapaT,
MEeXaH14H1 O0YMCTIOBAIbHI TIPUITAIN.



Etan enextpuunux texHosorii (Big cepenunn XIX ct. 10 40-X pokiB XX CT.)
Hocii panux — mnaTiBKM, KIHOIUIIBKM, MAar”iTHI TUNBKH. 3acoOM TepeaBaHHS —
tenedoH, Ttenerpad, pamaio. 3acodbu ompaioBaHHs — ¢oHorpadu, rpamodoHH,
CJCKTPUYHI JPYKAPChKI MAIMHKH, €JEeKTPOMEXaHIYHI OOYMCIIIOBaJIbHI TPUIaIH,
MarHiTo(OHHU,pOTATIPUHTH.

Etan enextponnux texHosorii (Bix 40-x pokiB XX cr. g0 Hammx aHiB) Hocii
JAaHUX — MarHiTHI 1 ONTHYHI JUCKH, €IEKTPOHHI M1 KpOCXeMU.3aco0U mepeiaBaHHs —
TeneOayeHHs, KOMIT'IOTEpHI MeEpexki, 3aco0M MOOUIBHOTO 3B S3Ky. 3acodu
OIPALIOBAaHHS — €JIEKTPOHHI KAJIbKYJISTOPH, KOMIT FOTEPH.

4. IlonaTTs iHpopManiifHOro npouecy ta iHpopmauniiiHOI cUCTEeMU.

OTpumaHHs, TEPETBOPEHHS 1 BHUKOPHUCTAHHA I1HQOpMaLli € HEOOX1IHOIO
YMOBOIO KHUTTEASUIBHOCTI 1 QYHKIIOHYBaHHS 010JI0TTYHUX, COIIaJIbHUX, TEXHIYHUX 1
COILIIAJIbHO-TEXHIYHUX CUCTEM.

besmiu aiil, Mo BUKOHYIOTHCS 3 1HGOpPMAIIIED, HA3UBAETLCS IHGDOpMayitiHuM
npoyecom. bynb-axuit iHQopMmaliiHUN Mpolec BKIIOYAE B cebe mpoliecu 300py
(orpumanHs iHGoOpMaIllii), 30epiranss, nepenadi, 0OpoOKU, BIIOOPaKEHHS, 3aXUCTY
1H(popmarrii.

30upaHHs TOBIIOMIIEHb — 1€ MPOLEC MOLIYKY 1 BIAOOPY HEOOXITHUX
MOBIJJOMJIEHb 13 PI3HUX JIKEPEIL.
30epiraHHsi TOBIJOMJIEHb — 1€ IIpoliec (PIKCyBaHHsS MOBIIOMJIEHb Ha

MaTepiaibHOMY HOCII.

[lepenaBaHHsi TOBIIOMJIEHh — 1€ MPOIEC TMEPEMIIICHHS TMOBIJIOMJIEHb BiJ
JKepesia 10 puiimaya.

OmnpailtoBaHHs MOBIAOMIIEHb — 1€ TIPOLIEC OTPUMaHHS HOBUX MOBIIOMJIEHbD 13
HasIBHUX.

3axXUCT MOBIAOMJIEHb — II€ TPOIIEC CTBOPEHHS YMOB, L0 HE JOMYCKAalOTh
BTpaTH, MOIIKOHKEHHS, HECAHKI[IOHOBAHOTO JOCTYIY a00 3MIHHU MOBIIOMJICHb.

st peamizamii iHGOpMAIITHUX TMPOIIECIB BUKOPUCTOBYIOTHCS PI3HOMAaHITHI
3aco0u, MepeiK SIKUX 3aJIeKUTh BiJl KOHKPETHUX MOTPEO.

CyKymHICTh B3a€MOTIOB’SI3aHUX €JIEMEHTIB, 1[0 YTBOPIOIOTH €JIMHE Me 1
NpU3HaYeH1 JJid peanizauli iHpopMaliiHUX NPOUECiB, HA3UBAETHCS IHGDOpMayiHO0
cucmemor.

[ndopmariiitHa cuctema, CTBOpEHa, KOJIM B3a€EMOINOB’s3aHl MIXK COOOI0 Taki
CJIIEMEHTH:

® CKJIQJIOBI, 1110 3a0€3MeUy0Th 30MpaHHs JaHUX 3 PI3HUX JIKEped,

® KaHaJM MepelaBaHHs JaHUX

® CKJIAJOBi, IO 3a0e3MeUyiTh YHOpSJIKOBaHE 30epiraHHS JaHUX Ta ix
OTIpaITIOBaHHH,

® CIOKHBa4l JaHUX

[HdopmaliitHUMU cUCTEMaMU € CcHCTeMa KepyBaHHS MOJIbOTaMHU JITaKiB,
010710TEeKa, aHANITUUYHUN LEHTP COIIOJOTIYHUX JOCIHIIKEeHb, TOBIAKOBA CHCTEMa
3aJII3HUYHOTO BOK3aJTy TOIIIO.

VY Ham yac HeBiJl’€MHOIO YaCTHHOIO 1H(POPMALIIHUX CHCTEM CTalOTh IPUCTPOT,
SK1I aBTOMATH3yIOTh 1H(OPMaIiifHI MPOLECH, OCOOIMBO TMPOIECH OMPALIOBAHHS



naHuX. TaKuMU IPUCTPOSIMU, 30KpEMa, € KOMIT FOTEPH.

[ndopmariitna cucteMa Mae anapamuy Ta npocpamHy CKiaaaoBi.

ArmapaTHa cKjaioBa — II€ KOMIUIEKC TEXHIYHMX 3aco0iB, KU BKJIIOYAE
IPUCTPOI OMpaloBaHHsA 1 30epiraHHs JaHUX, MPUCTPOI BBEJCHHS 1 BHUBEICHHS,
3aco0M KOMYHIKaIlii.

[Iporpamua ckiamoBa — 1€ KOMIUIEKC IIporpam, siki 3a0e3neuyroTh peani3allito
1HGOpMAaIIHHUX MPOLIECIB MPUCTPOSIMHU 1HPOPMAITIITHOT CUCTEMH.

[IporpaMu Ta iHII BUAW JaHMX, 3 SKMUMHU Tpaiioe iHdopmaiiifHa cucrema,
YTBOPIOIOTH 1H(OpMaIiifHy CKIaI0BY 1HPOPMAIIIITHOI CHCTEMH.

[HpopmariiiHi cUCTEMH CTBOPIOIOTHCS sl 3abe3medeHHs 1HQOopMaIiitHuX
notped cycmisnbeTBa. Tak caMo pi3HI collianbHi, €EKOHOMIYHI, BAPOOHUY1, IOPUIUYHI
00'eKTH TpHU3HAYEHI ISl 33J0BOJICHHS PI3HUX MOTPeOd MEBHUX CYCHUIBHHUX TPYM i
BEpCTB HaceseHHA. Taki 00' €KTHU y3arajlbHEHO MO’KHA Ha3BaTH OpraHizailisiMu. Y
OyIp-siKiil oprasizaiii MOXHa BUIUIMTH 00' €KT ympaBiiHHS (200 mpolec, sSKun
notpedye yHpaBIliHHA) Ta YIPaB/Aody YacTHHY (OpraH yIpapiliHHs). IX CYyKyIHICTb
BU3HAYAETHCS SIK CUCTEMA YIPABIIIHHS.

VYnpasifioua 4acTHHA BIUIMBA€E Ha O0'€KT YIpPaBIIHHA 332 PaXyHOK MEBHOI Jii.
Jlig Toro, mo6 yrnpasisioda YacTHHA MOIJIa BUKOHYBATH YINpaBIiHHSI, il MOTpiOHO
CHIBCTAaBJISITH (DAKTUUHUN CTaH MpOLECY YINPaBIiHHSA 3 METOIW ynpaBimiHHA. s
IBOT0 00' €KT yHpaBIIHHSI Mae 1HQOPMYBATH YHPABISIIOYY YACTUHY IPO CBIM CTaH.
B3aemonis 000X yacTuH BiAOyBaeThCcsl y BUIISAL mepeaadi iHdopmailii, ToOTO y
CUCTEMI YNPaBIIIHHS 3aBXKIU NPUCYTHINA 3aMKHEHUH 1H(QOpMALIHHUN KOHTYP.

VYV Mexax 1HQOopMalIiHOrO KOHTYpPY 30epiraeTbes 1 nepeaaerbes iHdopmanis
PO LIl YHPaBIIHHS, CTaH 00'€KTa yNpaBliHHS, ynpasistoul Ail. [HPopMauiiHuii
KOHTYp pa3oMm 13 3aco0amu 300py, nepenadi, oOpoOku 1 30epiranHs iHdopmariii, a
TaKOX NEPCOHAJIOM, II0 BHKOHYE NepepaxoBaHl Aii 3 1H(OpMAaLi€0, YTBOPIOIOThH
1H(}OopMaIliiHy cUCTeMy OpraHi3alli.

BusnaueHuii po3nojin  OOOB'SI3KIB Ha KOXXHOMY 3 PIBHIB YIpPaBIIHHS
IPUBOJUTH 10 3aKPIIUICHHS 32 €JIEMEHTaMU YIPaBIJISI040l YACTUHHU MEBHUX (PYHKIIIH
YIOPaBIIHHS: MJaHyBaHHS, 00JIIKY 1 KOHTPOJII0, MOTHBAIII1, aHATI3Y 1 PEryIlOBaHHS.
HasBHICT, (YHKI[IOHAJIBHUX €JIEMEHTIB YIPaBJSAIOU0l YAaCTUHU MPUBOJUTH JI0
BUHUKHECHHS BIIMOBIAHUX MIiJCUCTEM B 1X 1HGOPMAIIHHUX CHCTEMax.

AKT 1ijecpsiMOBaHoO1 /1ii Ha 00'€KT yNnpaBJliHHS, 1110 0a3yeThCcs Ha 1HPOpMaLii
IpO HBOTO, BU3HAUEHIM II 1 Mporpami JOCSTHEHHS W€l 111, HAa3UBAETHCS
NPUIHATTAM pIIIEHHS, a Tpouec (pOpMyBaHHS PIIICHHS - MPOIECOM NPUUHSITTS
pimieHb. PimieHHs, 1m0 OpUMAarOThCA, BITHOCATHCA 10 Ti€l YW IHIIOT (PYHKINT
yIOpPaBIIHHS.

3anaua iHQopMaliiHOT cucTeMu. 3abe3neYeHHs! PoLecy MPUIHATTS PilleHb,
a caMe - HaJlaHHsI OTP10HOT 1HpopMallli y TOTPIOHUI Yac 1 B HEOOXITHOMY MICII - €
OJIHIEI0 3 OCHOBHUX 3aj7a4 1H(GOpMAIitHOI cUCTeMH opraHizaiii. XapakTep pillleHb,
npouec iX MPUMHATTA, AUCKPETHICTh NPUUHATTSA pIlIEHb CYTTEBO BIUIMBAIOTH HA
dbyHKIIOHYBaHHA 1HQOpPMAIIIfHOI CHUCTEMH OpraHizaiii Ta TEXHOJOTii, 10
3aCTOCOBYIOTh. Taki CUCTEMH BIIHOCSTBHCS A0 KIACy CUCTEM MIATPUMKU MPUUHSATTS
pimeHs. B misomy, e onmmucaHuii KiOGpHETUYHHMMA MIAXIT JO CUCTEMH YIPABIIIHHS
Oprasizarfi€ro.

Cnin 3a3HayuTH, [0 Ha 1HQOpMAIiHY CHUCTEMYy BIUIMBA€E OpraHizailiiiHa
CTPYKTypa, MEpPCOHAJl, MPUUHSTI MPOLEAypH BHUKOHAHHS 3aBJaHb TOIO, TOOTO



BU3Hauae, sika came 1Hdopmallis 30epiracTbCsi y CHUCTEMI, SIKUM YHHOM BOHA
30epiraeTbcsi 1 00POOIIIOETHCS, K TPAITIOE 1Sl CUCTEMA 1 T. 1H.

Kiient-cepBepHa 1 (Qaiiin-cepBepHa TEXHOJOTIi. 3a CHocoOOM 30epeskeHHS
iH(opMallii cucTeMu MOIISAIOTH Ha JABa Kiach: ¢ai-cepBepHa TEXHOJOTIS, KIIEHT-
CepBEpHA TEXHOJIOT1sl.

Datin-cepsepHa mexHonozisa - 1e podOTa B MEPEKHOMY MPOCTOP1 3 JTOCTYIIOM
1o ¢aitniB cuctem ynpasiiaas 6a3zamu ganux (CYB/]), mo 30epiraroTecs Ha cepBepi.
®akTHYHO cUcTeMH, MOOYIOBaHI 3 BUKOPUCTAHHSIM (paiii-cepBepHOi TEXHOJOTTI],
MPAIfOI0Th HA OKPEeMOMY KOMM' FOTepi, TOOTO BCi HEOOXIaHI Il poOOTH NMaHi Mpu
00poOIIl CIOYaTKy 3aBaHTaXYIOThCS 3 cepBepa Ha poOOUYHMIl KOMI'IOTEP KOPUCTyBaua
1 Ha HbOMY BHKOHYETBCSI BCSI 00poOKa. [3 301/IbIIICHHSIM UnciIa KOMITIOTEPiB B MEpexi
abo 3poctanHsM po3MmipiB 0a3 ganux (bJl) 3 mi€r0 TEXHOJNOTIE MOYMHAIOTH
BUHHUKATU MPOOJIEMH, TIOB'A3aH1 3 PI3KUM MAJIHHIM NPOAYKTUBHOCTI. Lle moB'sa3aHo
13 30UIbLIEHHAM OOCATY MaHMX, MEpellaHux IO Mepexi, agxke BcsS oO0poOKa
IPOBOANTHCA Ha KOMIT'IOTEpl KopucTyBaya. Hampukman, $KIIO KOpUCTyBauyeBl
noTpiOHa mapa pSAAKIB 3 TAOJHII 0OCSATOM y COTHI THUCSY 3aIlMCIB, TO CIIOYATKY BCS
Tabnuils 3 aitsi- cepBepa nepenaerbes Ha oro komm'rorep, a notim CYBJI Binbupae
MOTPIOH1 3aMKCH.

Knienm-cepseprna mexnonoeisa po3auisie 10JaTOK Ha JIB1 YaCTUHH, CEPBEPHY 1
KJIIEHTCbKY, BHKOPHCTOBYIOUM Kpallll KOCTI 000X cTopiH. KilieHTchbka vacThHa
3HAXOJMUTHCS Ha poOOYOMY KOMIT' FOTEpPlI KOpUCTyBaya 1 3a0e3leuye 1HTepaKTUBHUM,
JETKUM y BUKOpPUCTaHHI, 3a3Bu4ail rpadiunuii iHtepgeiic. Ceppep (mporpama)
3a0e3nedye ynpaBliHHS JaHUMHU, MOAUT 1H(OpMalli, TOCKOHaNe aAMIHICTPYBAHHS 1
BUKOHAHHS (PYHKLIM O€3MeKH - 3HAXOAUTHCS Ha CIEIAIbHO BUAIJICHOMY KOMIT'FOTEPI
- cepBepi. Y cydacHuXx ymoBax 3 BukopuctanHsMm Web-intepdeiicy nepesary
BIJIIAIOTh KJIIEHT- CEPBEPHIN TEXHOJOTIT y MOOY10B1 iH)OPMALIHHUX CUCTEM.

5. Knacudikaunis indopmaniiHux cucrem.

Icnye nexinpka miaxomiB o kiacudikamii iHopmariiinux cucrem. lle
MOB'A3aHO 3 HA/I3BUYAITHO MIUPOKUM CIIEKTPOM (YHKIIIH, 1110 BUKOHYIOTH [C.

Ocobnusocmi apximexmypu. 3a cmynenem po3nooiieHocmi BIAPI3HSIIOTh:

enactiipHi (desktop), abo mokanbhi IC, B skux Bci komnonentu (b, CYB/,
KJIIEHTCHKI POrpaMu) 3HAXOASATHCS HA OJTHOMY KOMI'IOTEPi;

eposnoaineni (distributed) IC, B SKMX KOMIOHEHTH PO3TalyKeH1 Ha JCKiIbKa
KOMIT'TOTEPIB.

Posnonineni IC, y cBoro uepry, noauIsioTh Ha:

e hait-cepepHi IC (IC 3 apxitekTypoto «baiia-cepBep»);

exutieHT-cepBepH1 [C (IC 3 apXiTEKTYpOIO «KIIIEHT-CEPBEPY).

Kmient-cepBepri IC moninsitoTb Ha JIBOJAHKOBI 1 OararojaHkoBi. Y
JBOJIAaHKOBHX (awen. two-tier) IC BChOro aBa THIH «JIAHOK»: cepBep 0a3 MaHMX, HA
skoMy 3HaxoasaThest B/ 1 CYB]] (backend), i poGoui craHIiii, Ha SKUX 3HAXOAATHCS
kiieaTcbki nporpamu (frontend). Kimientceki mporpamu 3Bepraiothess 10 CYBJ]
0e3nocepeHbO.

VY OaratonankoBux (awen. multi-tier) IC momaroTbesi TMPOMiIKHI «ITaHKH»:
cepBepu noxatkiB (application servers). KopucryBa- IbHUIBKI KIIIEHTCHKI MTPOrpamMu



He 3BepraroThess A0 CYBJ[ OesnocepenHbo, BOHU B3a€EMOJIIOTH 3 MPOMIKHUMHU
naHkamu. TUITOBHMI MPHKIIA]] 3aCTOCYBaHHS 0araToJlaHKOBOI cMcTeMu - cydacHi Web-
JIOJIaTKH, [0 BUKOPUCTOBYIOTh 0a3u AaHuX. Y Takux gonarkax kpim janku CYBJI 1
KIIEHTCHKOT JIaHKH, 0 BHKOHYeTbcs y Web- Opaysepi, € sk MiHIMyM OJHa
npomixkHa Jianka - Web-cepBep 3 BifnoBigHuM cepBepHuM [13.

Knacugixayia 3a xapaxmepom o06pobku Oanux. 3a XapakTepoM 00poOKU
nmaaux [C momisroTecs Ha:

e iHdopMaIliifHO-T0BIAKOBI, a00 iH(opMarliitHo-omykoBi IC, B sSKuX Hemae
CKJIAHUX aJTOPUTMIB OOpPOOKH JaHMX, a METOI0 CHCTEMH € IIONIyK 1 BHaada
iHbOpMaIlii B 3pyYHOMY BUTJISII;

¢ [C 00po6ku nanux, abo pupimanpHi IC, B sKuX gaH1 miagar0ThCs 00poOIli 3a
CKJIAQAHUMU anroputMamu. Jlo Takux CHUCTEM, B TMepuly uYepry, BIJIHOCATH
aBTOMATU30BaHI CUCTEMH YIIPABIIHHS Ta CUCTEMH MIATPUMKH MPUAHATTS PIIICHb.

Knacugixayia 3a cgeporo 3acmocysanns. Ockinbku IC cTBOpIOIOTHCA IS
3a70BOJICHHS 1HGOPMAIIMHUX MTOTPeO Yy paMKax KOHKPETHOI IMPeMETHOI 001acTi, TO
KOXKHIM mnpeaMeTHiil oOnacti (cdepl 3acTtocyBaHHs) Biamnosigae cBid Ttun [C.
[lepepaxoByBaT BCl 1[Il TUMNM HE MAa€ CEHCY, TOMY IO KIUJIbKICTh MPEIMETHHUX
oOnacTeil myxe BeHKa, ajle MOXHa BKa3aTH K MpUKIIa HacTynHi Tunu [C.

e [HopmaniiiHo-10BIIKOBa cucTeMa - 1H(oOpMaliliHa cucTeMa, IMpU3HayeHa
JUTS IOMTYKY 1HOpMaIlii y paMKax MeBHOT IPEeIMETHOT 00J1acTi.

e ExoHoMiuHa iH(opMalliiiHa cuctema - iHQopMalliiiHa cucTema, pu3HayeHa
JUTsl BAKOHAHHS (DYHKIIIM yIIpaBiHHS Ha MIITPUEMCTBI.

o [npopmariiino-aHamiTHYHA ~ CHUCTeMa  KPUMIHATICTUYHUX  OOJIKIB -
iH(popMaIliiiHa cucTeMa, MpU3HAYeHa JJI1 AaHATITUYHOI MIATPUMKHA MPABOOXOPOHHOI
ISUTBHOCTI.

e MenuyHa iH(dopmaniiiHa cucreMa - iHpopMaliiiHa cucTema, pyu3HadYeHa Jiist
BUKOPHUCTAHHS B JIIKYBAJIbHOMY UM JIIKYBaJIbHO-TIPO(DIIAKTHUHOMY 3aKJIaIl.

e['corpadiuna iHdpopMmaiiitHa cucrema - iHpOpMaIliifHA CcHUCTEMa, 110
3abe3meuye 30ip, 30epiranHs, oOpoOKy, JOCTYM, BiIOOpaKEHHS 1 pO3MOBCIOKEHHS
IIPOCTOPOBO-KOOPAMHOBAHUX JTaHUX (TIPOCTOPOBUX JTAHMX).

Knacugixayia 3a macuumabricmio oxonnienus 3a80amb.

ellepconansua IC nmpuszHaveHa sl BUPIIICHHS JESKOTO KOJia 3aB/IaHb OJIHIET
JIFOJTUHHU.

e[ pynoBa IC opieHTOBaHa Ha KOJICKTHBHE BHUKOPUCTAaHHA 1H(pOpMAIIii
YIeHaMH poO0U0i rpynu ado MiApO3ILTy.

eKopnopatuBaa IC B imeam oxorumoe Bci 1H(GOpMAIliiiHI MPOIECH IIIJIOTO
NIAIPUEMCTBA, 3a0€3MeUyloun X MOBHY Y3TOJKEHICTh 1 Mpo30picTh. Taki cucTeMu
1HO/I1 HA3MBAIOTh CUCTEMaMHU KOMILUIEKCHOT aBTOMAaTH3alli1 MiAIPUEMCTBA.

Knacugikayia 3a cmynenem aemomamuszayii. 3a piBHEM aBTOMaTHU3aIlll
1H(pOpMaIliiiHI CUCTEMU MOXKHA PO3MOAUINTH Ha TaKl TPU BUJIU:

epydyHi — yci 1HGOpMAIIHI MPOIECH peani3yloThCs JIOAUHOK  0e3
3aCTOCYBaHHA OyJb-SIKUX TEXHIYHUX 3ac001B (y Hall 4yac Taki iHpopMaIliiiHi cucteMu
MaiiKe He 3aCTOCOBYIOTHCS);

®aBTOMATH30BaHl — y peaiizamii iHpopMaliiiHuX npoieciB OepyTh y4acTb SIK
JIOIMHA, TaK 1 TEXHIYHI 3acobu (y Ham dyac Takl 1HGOpMaliiHI CHUCTEMU
HaWIMOIIKMPEHIII, TPUIOMY TEXHIYHUMHU 3ac00aMU HaH4acTillle € KOMIT FIOTEPH Pi3HOT



MOTYKHOCTI);

®aBTOMATHUYHI — peasizalisa iHhopMaliifHIX MpoLeciB BiA0yBaeThCsl 6€3 ydacTi
moauHu (TroauHa O6epe ydacTh y poOoTi Takoi iH(opMaiiiHOl cCUCTeMHU JIMIIE Ha
eTani ii MATOTOBKU 0 poOOTH 1 Ha eTarl aHali3y OTPUMAHMX pe3yJbTaTiB; y Halll
Yac Taki CUCTEMHU IIIe MaJIOIOIINPEH]).

Knacugixayia 3a pienem awnanizy Oanux. 3a piBHEM aHaTi3y JTaHHUX
1HbOpMaIliiiHI CUCTEMH MOXKHA PO3MOIUINTH Ha TaKl TPU BUU:

®CHCTEMHU OIpAIIOBaHHS JaHUX — Takl 1H(POpPMAIiiHI CUCTEMH BHKOHYIOTH
HAWIPOCTIIIl Omepallii Mo ONpallOBaHHIO JAHUX: YMOPSIKYBaHHS, MEPETBOPECHHS,
MOIIYK TOIIO, MaIOTh CUCTEMY 30epiraHHs 1 MOIIYKY JaHUX — 0a3y JaHUX, aje HisK Il
JlaHl HE aHATI3YIOTh;

®CHUCTEMHU YTPABIIHHSA — Taki iH(QOpMAaIliiiHl CUCTEMU aHATI3yIOTh OTPUMaHI
JlaHl, TOPIBHIOKOThH iX 13 IUIAHOBUMHU, BUSIBJISIOTH TEBHI MOTpeOM BUPOOHMIITBA,
BIJICTIIKOBYIOTh  X1J] BHUKOHAHHS TPOEKTIB, 3a CIELIAJIbHUMH aJITOPUTMaMHU
BCTAHOBJIIOIOTh TEHACHIIT (3aKOHOMIPHOCTI, EPCIEKTUBH) B pOOOTI MIAIPUEMCTB,
OpraHi3zallii 1 [MiINX raxy3ei rocrnoIapcTBa;

®CHCTEMH NIATPUMKU NMPUKUHATTS pillIeHb — Taki 1H(OpMaIliiiHi cUCTeMH Ha
OCHOBI aHaJi3y OTPUMAHUX JaHUX Yy3arajbHIOIOTH iX 1 3A1MCHIOIOTH TPOTHO3YBAHHS
MalOyTHBOI ISUIBHOCTI MIAMPUEMCTB, OpraHizailiii, ramy3eil rocrnojapcTBa TOIIIO;
BOHU 3a0€3Meuyl0Th OOIPYHTYBAaHHSI MOJIMBUX PIIICHb IIOJ0 KEPIBHUILITBA TUM YU
IHIIUM  TAPO3AUIOM, HAAAIOTh JIOMAM, AKI NMPUHAMAIOTh YMPABIIHCHKI PIIICHHS,
BapiaHTH pIlIEHb 3 MPOTHO3aMHU 1X HACIHIJIKIB; MPU IIbOMY BHUKOPHCTOBYIOTHCS 0azu
y3araJibHEHUX JaHUX 1 03U 3HAHb PO MpaBUJIa IPUIHATTS PIllICHb.

KonTpoJibHi 3an1uTaHHA

[TosicHITh IOHATTA «1HPOPMAILTIS».
Sk B po3ymi€eTe 3MICT TEPMiHA «IIOBIIOMIICHHS»?
[TosICHITh IOHSTTS «JAHIY.
Ha3BiTh 01MHUITIO BUMIPIOBAHHS KUIBKOCTI 1H(pOpMAIIi.
XT0 1 KOJIH 3amporioHyBaB (GopMyTy BUMIpIOBaHHS 1H(OpMaItii?
[o Take iHopmariiinuii porec? HaBeaiTs mpukiaiu.
Hanaiite Bu3HaUYeHHS 1HPOpMAIIITHOT TEXHOJIOT].
[lepepaxyiiTe eTanu po3BUTKY 1HPOPMAIITHIX TEXHOJIOT1H.
Hanatite Bu3HauUeHHs iHPOPMAIIIITHOT CHCTEMH.
lO [TosicHITh TOHATTA «1HPOPMAIIHHUI TPOLIECH.
11. Ha3BiTb cki1a1oB1 iH(pOpMAIIHHOT CUCTEMHU.
12.Y yoMy nossirae B3a€MO/Iisl YIIPABISAOUOT YACTUHU Ta 00' €KTa YIpaBIiHHS
y paMKax CUCTEMH YIIpaBIiHH:A?
13. OxapakTepu3yiTe KIl€HT-epBEPHY TEXHOJOTI0 JOCTYIY A0 1H(OopMaIii.
14. OxapakTepusyiite ¢aia-cepBepHy TEXHOJIOTIIO AOCTYIy 10 iH(OopMallii B

LCoNOOR~WODE

IC.
15. Ha3BiTh Buau knacudikaii iHpopMaLiiHUX CUCTEM.



