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OB’€EKTIB BA3 JTAHUX

BBenenns

lNpHuya npomuciioBicTh OTpedye enuHOI iH(pOpManiiiHO 6a3H, B sKii OM 3 METOO 3MEHIIEHHS KiJIbKOCTI
aBapiii aHasmi3yBanucs JaHi 3 OyiBHUITBA Ta PeKOHCTPYKUii maxt. O0car iHpopMallii, 3 SKUM JIOBEIEThCS MaTh
CIIpaBy TaKUM CHCTEMaM, JIyXe BENMKHH, ToOTO iHdopmamis Oyae MaTH IOCHUTh CKIagHy cTpykTypy [1].
OCHOBHHMM 3ac000M JIJIs peajtizallii IeHTPaTi30BaHOTO KEPYBaHHs JaHUMHU, sKi 30epiraroThes y 0azax, a TaKox
JUIsl 3a0e3redueHHsl JOCTYNy JO HUX 1 MIATPUMKA IX Yy CTaHi, IO BIANOBiZae NpenMeTHii obraacri,
BHUKOPHCTOBYETHCS cucteMa kepyBanHs 6azamu ganux (CKBJ]) Oracle [2].

1. IlocTaHOBKA 3aBIaHHSA

CKB/I Oracle € pemnsiiinoro 6a3oro manux (B1).

Tabnuug — e ocHOBHA OAMHHMII Mam'sTi y 0a3i ganux. [Ipu cTBOpeHH] TabiIMIb BU3HAYAIOTH MApaMeTpH,
SKi 1CTOTHO BIUTMBalOTh Ha MBHAKICTH poOoTr CKBJI. OmuuM i3 TakuX HaHBaKIMBIIIUX MapaMeTpiB €
mIBUKICTh BUKOHaHHS omeparii DML (data manipulation language) [2]. [Ins kepyBaHHS NaM'daTTIO TpH
CTBOpEHHI TaOJIMIII BUKOPUCTOBYIOTH TaKi MapamMeTpu:

PCTFREE - po3Mip y BiicOTKax BUIBHOI Mam'siTi B OJI0KaXx;

PCTUSED - po3mip y BiicOTKax BUKOPUCTOBYBAHOI Mam'ATi B OJIOKaX;

INITIAL — po3mip y 6aiiTax mepuioro eKCTeHra, o po3NOAiISIETHCS IPU CTBOPEHHI CETMEHTA;

NEXT — po3mip y Oaiitax HaCTYITHOI'0 IHKPEMEHTAIBHOI'O €KCTEHTA, 110 PO3IOIUISETHCS ISl CErMEHTa;

MAXEXTENTS — 3arajbpHe 4dciIO €KCTEHTIB, BKIIOYAIOUN TIOYATKOBHIA, SIKE MOXKEe OYTH PO3IOJICHE ISt
CEerMeHTa;

MINEXTENTS - 3arajibHe 4HCIO €KCTEHTIB, 110 Mae OyTH pO3MOJiJieHe Ui CerMEHTa IpH Horo
crBopenHi [3].

Jns npuckopennss pobotu B/l cmim po3poOUTH MeTox 3HAXOKEHHS ONTHUMAalbHHX 3HAa4YeHb IMX
rapameTpiB NPU CTBOPEHHI TaOJHUIb, & TAKOXK PO3TIISIHYTH MOXIIMBOCTI KOPEKIIT 3aJ]aHUX ITapaMeTpiB HA OCHOBI
JIAHUX, OJIEPXKYBAHUX TIiJI 4ac CTaTUCTHYHOI 00poOku iHdopmarii npo DML-onepariii.

2. Po3po0ka meToaiB nJisi onTuMi3anii napameTpiB nam'ATi TadauNb

[epen TuM, sk MOYATH BUPINIYBATH [TOCTABIICHE 3aBJIaHHs, PO3TIISTHEMO, SIKUH BIUIMB Ha poboTy b/] poduts
KokHHN 3 HaBeneHux mnapamerpiB. [lapamerp PCTFREE mnpu crBopeHni Tabimii 3a 3aMOBYYBaHHSIM
YCTaHOBIIOEThCS Ha piBHI 10%, 1 Moxe npuiiMaTn Oynb-ake 3Ha4eHHs Big 0 10 99 %.

Mane 3nadenHs PCTFREE 3ymoBioe Taki MO3WUTHMBHI e(eKTH: pe3epBYEThCS MeEHINE Micls Juis
BiTHOBJICHb ICHYIOUHX DPSIIKIB TaONHIl, € MOXKJIMBICTD TOBHIIIE 3aIIOBHIOBATH OJIOK BCTaBKaMH, 30epiraeTscs
mmam'siTh, TOMY IO BCi JaHi Tabmumi abo iHIeKcH 30epiraroThbcs B MEHIIIH KiTbKOCTI OOoKiB (OibIe psaKiB Ha
omuH O10k). Anme mpu manomy 3HaueHHI PCTFREE icHyroTh ¥ HeraTwBHI e(eKTH: HEOOXiOHICTh YacTKOBOI
peoprasizarii 6JI0KiB y Mipy 3aIlIOBHEHHS iX HOBUMH a00 OHOBIICHHUMH JAaHUMH, IO OTpeOye OinbIne mam'ari i
MIPOIIECOPHOI'0 Yacy Uil BHKOHAHHS omepariii oOpoOKH JaHWX, OCKIIBKH BiJHOBJIEHHS DPANKIB ab0 3ammciB
1HAEKCY MPU3BOIUTD 10 301IBIIEHHS PAAKIB 1 IepeTOBHEHHS aM'sTi, BUALUIEHOI B OJIOKaX JaHUX MiJ PSIIKH.

BimzaaunMo, 1o 3a3HaveHi (PaKTOpH € HECYTTEBUMHU I MaJjlo 3MIiHIOBAaHHMX CETMEHTIB JAaHWX, TOMY IS
TaKuX TaOJIUIb JOIITBHO BUKOpUCTOBYBaTH HeBennke 3HaueHHs PCTFREE.

Bemnke 3nauenHs PCTFREE 3ymoBmioe Taki eeKTH: pe3epBYETbCA Oinblle MicIlsil [UIS BiJHOBIICHB
ICHYIOUHX pSAKIB TaONHWI; MOKEe 3HAZOOMTHCS OUIbINE mam'sTi U Tiel caMoi KiTBKOCTI BCTaBJICHUX JAaHUX
(BCcTaBIIsiE MEHIIIE PAIKIB HA OAWH OJ0K); BUTPAYAE€THCSI MEHIIIE Yacy Ha 0OpOOKY MaHWX, OCKUTBKU OJOKH Maiike
HE TMOTPeOyIOTH peopraHi3aiii; MONIMIIYeThCS MPOAYKTUBHICTH BiAHOBIICHb. Bennke 3Ha4eHHs mNapamerpa
PCTFREE moxe Oyt pUAHATHAM, HATIPUKIIA], [UTSI CETMEHTIB, IO MMiIIAI0ThCS 9aCTHM BimHOBICHHIM. OIHAK
Benmke 3HaueHHsT PCTFREE icToTHO 30imbIIye 00CAT mam'siTi, o TaOIUI 3aiiMae Ha AUCKY.

[Ipu Bu3nauenni napamerpa PCTFREE HeoOXigHO BpaXxOBYBaTH THII JaHUX CTOBMIA TaOmHIli abo iHIEKC.
Hns nannx 3miaHOi noBxwHU (Hanpukiag VARCHAR) BigHOBIEHHS MOXYTh COPUYHHSATH 3POCTAHHS PSAKIB,
OCKIJIbKM HOBI 3HAQ4€HHS MOXYThb MaTH PO3Mip, IO NEPEBHINYE PO3MIp 3aMiHIOBAaHMX HUMH JaHHX. SIKIIO
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criocTepiraeTbcsi 0araTto BiAHOBJIEHb, NPH SKUX po3Mip maHux 3pocrae, To mapamerp PCTFREE Bapro
30UIBIINTH; SKIIO BiZIHOBJIEHHS iCTOTHO HE BIUIMBAIOTh Ha po3Mipu pazakis, To mapamerp PCTFREE moxe Oytn
manum [3].

Po3pobmroBasibHAN METOJ| AO3BOJISIE BUSIBUTH 33/I0BUTLHHI KOMIPOMIC MK €KOHOMHHM pO3TallyBaHHSIM
JAHUX Y ONEpPaTUBHIN ITaM'sTi 1 BUCOKOIO ITPOTYKTUBHICTIO BiJIHOBJIEHD.

Tenep posrmstremo nmapamerp PCTUSED. Komu mam'sste y Onomi JaHWX BHSIBISETHCS 3aIIOBHEHOIO Ha
BenmmunHy PCTUSED, 1o y meit 610k HOBI psaku He BcraBisitorbes. Ilapamerp ORACLE namaraerses
yTpumartu OJIOK JaHuX 3arnoBHeHHM npuHaiiMHI Ha BenmauHy PCTUSED. Lle BincoTok BinbHOI mam'sti y Onori
JUTA JaHuX (TYT HE BPaXOBYETHCS PO3MIp CIYKOOBHX JTAHUX, IO 30epiraeThCs y 3ar0JIOBKY OJI0Ka).

YmosuyBanus st PCTUSED nopiBaioe 80 %, ogHak Mo)KHa 3amaBaT Oyab-ske 1iie 3HaueHHs Bix 0 10
99 % Brirouno. Baxxnuso smie Timbky, mod cyma BenmuunH PCTFREE 1 PCTUSED ve nepesumysana 100 %.
Mane 3nauenas PCTUSED 3ymoBiioe Taki epekTu: y cepeqHbOMY OJOKH BHSBIISIOTHCS MEHII 3aIlIOBHEHHMH,
HiX npu 3HauHUX Bigcotkax PCTUSED; 3MeHIIyeTbesl cKiamHicTh 00pOOKH, 1110 MTOTPiOHO ITijJ Yac BUKOHAHHS
orepaniii UPDATE i DELETE mnst nepeminieHss Onoka y MyCTHH CIMCOK, KOJHM 3aiHSATa HUM IaM'dTh CTa€
ke 32 PCTUSED; 30inbl1yeTbcsi HEBUKOPUCTOBYBaHa Nam'ath y 0a3i nanux. Benuke 3nauenns PCTUSED
3YMOBJIIOE TaKU €PEKTH: Y CEPEAHLOMY OJIOKH BHUSBIISIOTHCS OLIBINC 3aIIOBHCHUMHU, HiK TPU MaJOMy 3HAYCHHI
PCTUSED; ninsuiiyerbcsi eeKTHBHICTh BUKOPUCTAHHS MaM'siTi; 30UIbIIYyETHCS Yac 0OpOOKH, MOTPiOHMH IS
BukonanHs onepaunii UPDATE i DELETE [3].

3nauenns mapamerpiB INITIAL, NEXT, MAXEXTENTS MINEXTENTS BianoBifatoTh 3a pe3epByBaHHS
MicIg Ha Hocii iH(popMalii i iCTOTHO Ha NMPOIYKTUBHICTh HE BIUIMBAIOTH [3— 6]. Po3riistHeMO Jiekisibka METOIB.

1. Memoo subopy 3navens PCTUSED i PCTFREE
IToznaunmo nmapamerpu PCTUSED six U, PCTFREE sik F.
Oowmexumo 3nauenns PCTUSED i PCTFREE.

U+F<100. (1

OnHak, sikuio 3rigHo 3 ¢popmysoro (1) cyma nopisaioe 100, To 6JI0KM TaHUX BUSBIATHCS HEJO3aIOBHEHUMH
NpUOJIM3HO Ha BEIMYMHY CEPEAHBOI0 PsJIKa, TOMY 3 METOI0 EKOHOMIT aM'sITi BApTO MOKIIACTH, 1100

U+F<100. 2)

Tomi naist MOCSATHEHHS 17I€albHOrO KOMIIPOMICY MiXK BHUKOPHUCTOBYBAHOIO HaM'ATTIO i NPOAYKTHUBHICTIO
cyma mae Oyru menme 100% Bix BeIMYMHM ¥, SKa JOPIBHIOE BiICOTKY IaM'aTi y BiJbHOMY OJOLi, 1O 3aiiMae
cepenniii psaok. Tomy cyma napamerpiB PCTUSED i PCTFREE po3paxoByeTbcst TAKMM YHHOM:

U+F=100 —y. 3)

[oznaunmo po3mip Ginoka B/l y Oaiitax sik S,, a po3mip cepeanboro psjaka sik R . OCKITbKH, K BIIOMO,
po3Mip ciyx00Boi iH(pOpMAaIil y 3aroyioBky Onoka cTaHoBuTh Hpubam3no 100 O, To BenuuumHy Y CIifg
00UHUCITIOBATH 32 POPMYIIO0

R

=—= 100
S, —100

Y
“)

[Ipu upoMy crocTepiraeTbcss Takuii eekT: 4uM MeHiie pi3Hui MK uuciaoM 100 i BEIUYHMHOI CyMHU
PCTUSED i PCTFREE, TuM Bumie yrumizamis mam'siTi 3a paXxyHOK JAESKOrO IiJBHINEHHA 4acy OOpOOKH.
Buxomsuu 3 popmyin (3) i (4) , 3anmiemo

R

U+F=100 -————.
S, —100

100
o)

3 Bupasy (5) omepxumo ontumanbHe 3HaueHHS st cymu PCTUSED i PCTFREE. Temep Tpe6a
BHU3HAYUTHUCS 3 IXHIMH KOHKPETHIMH 3HAYCHHSIMHU. J{JIs IIhOTO PO3TIITHEMO THIIOBI crieHapii podotu B/I.

Cyenapiii 1.

Buxomsau 3 aHanmizy CTaTUCTUYHUAX JaHWUX, MH OAEpKaid iH(popMaIlrito, mo Jii, BAKOHAaHI 3 BEIMYHHAMH B
TabMHIl, B OCHOBHOMY BKITI04atoTh mpono3uilii UPDATE, siki 3MiHIOIOTE po3Mip pAAKiB Ha A BiZICOTKIB, TOOTO
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A= Rmax: Rinin 100
, (6)
ne R — po3mip cepenHboro pska B Gaifrax.
Toni neooxinue 3nauenns PCTFREE po3paxoByeTbest Tak:
F=/+u 7 %

ne | — koedimieHT "3amacy" mam'sri.

Buxonsuu 3 Bumor, nporonosanux 10 CKB/I, mo6 6ymo morpiOHO MeHIe yacy Ha 00OpoOKy 3amuTiB IpU
BHCOKIf aKTHBHOCTI BiJHOBJICHb, TOOTO JUIS TOJNIMIICHHS MPOAYKTUBHOCTI CNiJl BHOUpATH MapaMmeTrp [
npubIM3HO y Mexkax 4 — 5%.

Cyenapiii 2.

TunoBa pobora Brirouae mporno3unii INSERT 1 DELETE, a npomnosunii UPDATE y cepennbomy He
301IBLIYIOTH po3MipH psakiB. Y npomy pasi mapamerp PCTFREE npuiiMmaemo posmipom Fx5%, mo6 Oymno
moTpiOHO MeHIIe 4Yacy Ha OOpOOKYy 3amuTiB TPH BHCOKIH 1X AaKTUBHOCTI, TOOTO JUISl TOJIMIICHHS
MPOAYKTUBHOCTI.

Cyenapiii 3.

Tabmuns qyxe BelrKa, TOMY OCHOBHOIO MPOOJIEMOIO € maMm'siTh. THIOBa po0OTa BKJIFOYAE TIIBKU 3aIIUTH
tunty SELECT, mo unrarorecs B Tpanzakuii. [Ipu Oinpmmx oOcsrax TaOiuil HAHBaXXITUBIIIAM MapaMeTpoM €
micue Ha aucky. Tomy B ibomy pasi 3HaueHHs napamerpa PCTFREE neoOxinHo BcranoBUTH po3MmipoMm Fx5%, a
3HayeHHs PCTUSED — makcuManbHUM.

Jlocnioxcenns memooy.

st nporo BukopucraeMo 0a3y jaHux TenedoHis, sika Mae 240 000 3anwmcis. [loms, B skux 30epiratoThes
Npi3BHIIIE, iM's TA IO OATHKOBI, a TAKOXK Ha3Ba BYINUIIL, NpuiiMaeMo sik Tin naHux Varchar2(200). Takuii Tun OyB
0o0OpaHui 3 Ti€l0 METOrO, 100 P 3MiHI JJAHWUX Y CTOBMIX TAOJUIII MiHSUIACS JOBXKHHA PsiJIKa, IO MPHUBEAE 110
peopranizaiii OJIOKIB y Mipy 3alOBHEHHsl IXHBOI BUIBHOI Mam'sTi HOBMMHU a00 OHOBICHUMH AaHUMHU. Jliist
TECTYBaHHA BHUKOPHCTa€MO [Bi TaOiMIl, Hepuly 3 IapaMeTpaMy, BCTAHOBIIOBAaHUMH 33 3aMOBYYBaHHIM
(PCTUSED=90 i PCTFREE=S5), npyry 3 napamerpamH, 1110 BiAmoBigaTs po3podienomy merony (PCTUSED =
70 i PCTFREE=25). KoxxHy Ta0;uIf0 MOMIIIa€EMO Yy JIBa PI3HUX MPOCTOPH, SIKi NepeOyBalOTh HA TOMY CAMOMY
Hocii. [licns 1poro oriHOEMO 00csT, SIKMK 3aiiMaioTh Tadbaui B rpoctopi. Tak, nepma tabnuist 3aiimae 26, a
apyra 31 M6.

TecryBanusi onepauiii BUOIPKM BUSIBHJIO, IO IIBHJKICTh BUOIPKM TNPAKTUYHO OJHAKOBA. SIK MM Bxke
Big3Hauany, BcraHosieHi napamerpu PCTUSED i1 PCTFREE ictoTHO He BIUIMBAaIOTh Ha MIBUAKICTH ONEpaIii
Bubipku. [ns tecryBanus onepauii UPDATE Bukopucraemo mporuenypy, 1o 30UIblye BEIHMYMHY iMEHI i
aapecu B 2 pas3u. Sk i nepenbauanocs, oneparist UPDATE B apyriii Tabnui 3aiinsiia B 2,5 pa3a MeHIe 4acy,
HIK Yy TepIIiid, OCKUTbKH y BUIAIKY 3 MEPIIOK TaOJUIICI0 MepepOo3MIlleHHs PSIKIB MK OJOKaMu BigOyBaiocs
HaOarato yacrinie. OnHaK, SK 3aCBiJUUB JIOCBiJ, Take ro0anbHe 301IbIICHHS TOBXHHH PSAKIB BiIOYBa€ThCSI
nyxe pigko, Tomy npu Bubopi mapamerpiB PCTUSED i PCTFREE HeoOXimHO BH3HAYMTHCS 3 YaCTICTIO
BukoHanHs omnepaniii UPDATE, a takox 3 po3aMmipamu, Ha CKUIbKH BOHH 301JbIIYIOTH PO3MIpH PSJIKIB, 1 4H
MIPUBOJMTH JIaHa TIPOLEypa A0 peopraHizanii mam'sri 6iokiB. J{ist ontumizanii Bubopy napamerpis PCTUSED i
PCTFREE po3pobnenuii HACTYITHUI METOI.

2. Memoo asmomamuunozco xopexmysanns napamempie PCTUSED i PCTFREE

Merton edeKTHBHAH, SKIIO 3a34aJIETias HEBIIOMUIL crieHapiii podotu b/l 3 meBHOIO TabIHUICIO.

Kpok 1. 3a ¢popmysoro (5) BusHauaemo cymapse 3Hadendss PCTUSED i PCTFREE. CtBoproemo Tadnuiiio
3 miriMansHuUM mapamerpoM PCTFREE, To6to 5% i BigmoBimHo PCTUSED — 90%.

Kpox 2. Jna BincmigkyBauas omepamiii INSERT ta UPDATE, mpoBegeHMX Haja HEBHOIO TaONHIIEIO,
CTBOPIOEMO JIOMIOMIXKHY TaOJHII0, B Ky OyaeMo 3aHOCUTH iH(OPMAII0 Mpo HOMEp OJIOKa i HOBY JOBXKUHY
panka y nboMy 61ori. CTBOPIOEMO TpHUTepH, siKi OyayTh BHOCHTH B IO TaOJIHIIO 1HHOPMAILIIO.

create or replace trigger trl before update on demo /* ma3Ba Tabmwmi*/

for each row

declare

v_oldsize number(6,2);

V_newsize number(6,2);

V_delta number(6,2);

begin

select (vsize(:old.name)+VSIZE(:old.adres)+VSIZE(:old.name_CITI)) into v_oldsize from dual;
/*BU3HaYaeMO po3MIp psiaKa 1o omeparii update */
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select(VSIZE(:new.name)+VSIZE(:new.adres)+VSIZE(:New.name_CITI)) into V_newsize from dual; /*
BH3HAYAEMO PO3MIp psisika micis onepanii update */

V_delta:=(V_newsize- v_oldsize)/ v_oldsize*100; /* Bu3HauaeMO BiZICOTKOBE BiAXHMJICHHS pO3Mipy psaka™/

insert into demo_aud (delta,row_st) values (V_delta,
DBMS_ROWID.ROWID_BLOCK_NUMBER(:old.rowid));

/* 3aHOCHMO B TaOJIUITIO BiJICOTKOBE BiXWICHHS 1 HOMep Oioka */end trl;

Kpok 3. CTBOproeMo mporeaypy, sika uepe3 3aJaHuil aqMiHiCTpaTopoM MPOMIKOK Yacy OyJie OIiHIOBATH
cepeTHe 301IbIICHHS PO3MIPY PSIIKIB, IO MPHUBEJIO J0 peopraHizaiii 6mokis. [IpuiiMeMo Timore3y, mo JOBXHHA
pAaKa, mo 30UTBIIYETHCS a00 3MIHIOETHCS, € BUTIAJIKOBOIO BEJTMYUHOIO 3 HOPMAJIHHUM 3aKOHOM PO3IIONLTY.

OOYHCITIOEMO CTATUCTUYHI OIIHKH JUI BEIUYUH MATEMATHYHOIO CIIOMiBaHHS JOBXHHU PsAAKAa Ta HOTo
JcIiepcii 3a TakuMu HOpMYITaMH :

®)

©)

JIe N — KIIBKICTD PSIKiB (HOBUX a00 3MiHEHUX); [;, i = 1,...,n — JOBXKHMHA KOXKHOTO 3 TAKUX PSJIKIB.
3amar0un MEBHUIA PiBEHb IMOBIPHOCTI O, 3HAXOAUMO MiHIMaJIbHE 3HAYCHHS [, 110 33]J0BOJIbHSIE HEPIBHOCTI

00 72
Iexp _M <a

2
1 20 (]0)

Peopranizaiis Oyne BinOyBatucs y pasi, KOIM OTpuUMaHe 3Ha4YeHHs [ Oyne Oiniblie aHalorivyHOro,
00YHUCIIEHOTO i/ 4aC OCTAHHBOI'O 32CTOCYBAHHS allTOPUTMY.
Kpok 4. BukopucroBytoun aunamiuauid PL/SQL, kopekTyeMo napamerpu TabIuii.

BucnoBknu

Cy4acHi aBTOMAaTH30BaHI CHCTEMHU KepyBaHHs TexHosoriunumu mnpouecamu (ACK TII), mio
3aCTOCOBYIOThCSl y TIpHHYOAOOYBHIN MPOMUCIOBOCTI, € CUCTEMaMU PEAIbHOTO 4acy i MaroTh 3a0BOJILHITH
JIOCUTh YKOPCTKMM KPHUTEpisIM HaJiWHOCTI, MIBUAKOAIHHOCTI, 3IaTHOCTI 10 OOPOOKH BEJIMKMX MACHBIB JIaHUX,
10, B CBOK 4epry, MoTrpebye perenbHoro mimxomy no Bubopy cepBepa CKBJ] Ta #oro BimmoBigHOro
HaJaIITyBaHHSL.

HaykoBa HOBH3Ha pO3pOOJEHOr0 METOAY IOJSra€ B TOMY, IO BIepiie OYyB 3allpOIOHOBAaHH CIIOCIO
ABTOMAaTUYHOrO BU3HaueHHs napaMeTpiB 30epiranns tadbmuus CKBJl ORACLE, a came PCTUSED i PCTFREE,
y Pe3yabTaTi YOro iCTOTHO MiJBHIIMIIACS MPOAYKTUBHICTh CEpBEpa, 3HU3UBCS OOCAT MaM'sTi, 110 TOTPIOHO [yIs
30epiranHs TaOIuIb 0a3u JaHUX HA HOCISIX 1H(OopMarii.

OtpuMaHi pe3yabTaTH MOXYTh OYyTH BIPOBa/UKEHI sK eneMeHT bBbJ] ripHM4oi NpPOMHUCIOBOCTI, a Iie
JIO3BOJIMTH ICTOTHO ITiBUIIUTH SIKICTh Ta HaJiiHICTh QyHKLIOHYBaHHS cepBepa bJl icHyrounx cucrem, a Takox
Oyne cpusaTH po3podIili HOBHX METOMAIB ONTHMIi3alii mapaMeTpiB mam'sTi TaOIuIb, 0 3a0e31MeYnTh 3MEHIICHHS
yacy i o0csriB mam'sTi, 3aitimanoi Tabmursivu b1 cepsepa ACK TIL
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Pexomenoosano 00 OpyKy o0-pom mext. nayk, npogp. Camyceio B.1.

72


http://www.mining-media.ru/ru/article/prombez/678-programmnoe-obespechenie-vysokonadezhnoj-asu-realnogo-vremeni-dlya-predpriyatij-gornodobyvayushchej-promyshlennosti
http://www.mining-media.ru/ru/article/prombez/678-programmnoe-obespechenie-vysokonadezhnoj-asu-realnogo-vremeni-dlya-predpriyatij-gornodobyvayushchej-promyshlennosti

