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Summary

Fuzzy logic is a new and innovative technology that was used in order to develop realization of
engineering control.  In recent years fuzzy logic proved its great potential especially applied to
automatization of industrial process control, where it enables the control design to be formed based on
experience of experts and results of experiments. The projects that have been realized reveal that
application of fuzzy logic in technological process control has already provided us with better
decisions compared to that of standard control technique. Fuzzy logic provides an opportunity to
design an advisory system for decision making based on operator experience and results of
experiments not taking a mathematical model as a basis. The present work deals with a specific
technological process — designing a support decision making information system for the operational
control of the lime kiln with the use of fuzzy logic based on creation of the relevant expert objective
knowledge base.Considered the operational control by 24-hour varying parameters.
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BGHOSE0GHOL Bo3dom oMol sMJmbols dgdmbggzsdo, 96 M3060aBol TogH 3oambgdols
3fm@gdol  sMIBEHVOMMO  Mgg0d0l  godm  ©MAgErol  Ledwsem  IFoMIMGIYOHMOOM
99905mdsL. (BoB0GOIoE300LLL p(x)=1 89009y Fo®EGHowbg 130 GHmbs)

L4 — ,bobydzggero Mom@gbmds“-gl 89dgao Mogbgos: 3 g0ambo, b4 195 Gmbs. gu
399L505390 ©VMAgEEol Joeo A[oMIMYIVIOMBO FMTomdIL. Lsd Gogmbby dgEHol Jowgds
90 EY-0SFOL 3963w mdsdo  89degdgeos 2 30BgHol Aodm: 9MHM0-35M09OL 56
99305 3060L F563gd0LOMZ0L LoFoMmM BEMsd300L 3 352mbBY IgEHOL IEZOMOMIS, FgmMg-
3060l Joeboboll o6 Fgmdwos 3 30ambbg dgBob ogwrs sdfol ddomdols 950000
299030b5M7. (B5B0g03o300LsL pH(x)=1 8909 F9O G0y 195 BHmbs)

09OGH0wMm3560 MHob30000 BoBog0Io305 glodEgdgEos slsyg:
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e o ok
. o o ]
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=
—
=
N
=
w
—
S~

306J30L GomEgbmds
903710369000 53bJ30900 sLg 2obolBOZMYDds:

» {1, x e {L1}

# o,xe{L2, L3 L4}

b {l,XG{LZ}
Hy =
0,xe{LLL3 L4}

b {1, x e {L3}

# Tloxefl L2, L4}
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* 7)0,xe{LLL2,L3}

b {1, x e {L4}

6. bsps®3mb (9900605 B9 s669829¢70 3060930b Js653980b 2096285 (9269830
Lofo®mdmbo 339 9OLYIMO 300430l Fotogo.  (Gglsderm  8B0d3zbgermMddo — 30635
15305M0L0s ™30l TGLsdgEDBY, ™30l bobgzadmbg, ™30l ™ Tgbsdgdyg, doger ™m39bY,
15305608y F9BH0s). 53 Foboliosmgdol  (33e0gdol sMgs 1000 ¢ - 5000 ¢&. Bgz9b
259030996900 dgLsdsdol  0by3z0LEHWE (33WsL Lobgwom “LEPo®dmL  FHIMHOEHMMmO5DY
LYo 3060430l To653900L MY6MdS”.

50 0b6930LGHWO (335U 2958605 5 BgMdo:

M1 - 306435 b53056M0L0s M30L JgLadgbg” - (1000 ¢ (1800 & 3oMo*1.65/3) - 1400 ¢ (4000
G/3 Bodu. 250m33980Lbom30L)) — 1000@Mbs + 1400@Mbs (BsBoB03sEo0LOL u(x)=1 9999
063935y 1100EHMbs + 1300@mbos)

M2 — 030l bsbg3060%g“ - (1400 & (3000¢)/2) - 2000 3(4000¢/2)) — >1400&Hmbs + 2000 ™bos
(390053035:300L5L p(x)=1 999 0bGHM35embg 1600EMbs + 18003 Mbs)

M3 - 0306 ™6 dgbsdgbg“ - (>2000¢ (3000/3*2) - 2700 ¢ (4000/3*2)) — >2000@mbs =+
2700™bs (85H0x3035300LsL H(x)=1 d989y 06&IO35wbg 2200 mbs + 2500@mbs)

M4 — 009 039D9“ - (>2700 @ - 4000 &) — >2700@mbs + 4000EHMbs (BoB0g0Io300LsL p(x)=1
9990099 069603500y 3000¢™bs + 37003™bos)

M5 — ,bs30sm0obbg Ig@Hos* - (>4000 ¢ - 5000 @) — >4000&HMmbs + 5000@™bs (Bosbogozozoolsl
H(x)=1 8990099 063H9M35¢By >4300@™bs)

GM539(30MIMO M03b39000 BIB0GB0IS305 FgLsdegdgEos sby:

A M1 M2 M3 M4 M5
I >< >< X I
I I I ! >
0 1000 1300 | 1600  1800° 2200 2500 3000 3700 4300 5000 &mbs
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90371369000L 53bJ30900 sLig 2960LoBOZMYds:
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2P (X):

M3 (%)=

13

WS (x)=

7. bsps®8mb (990605 5GUgdremo sbAGsgodob Jsts3980L mgbmbs (Hmbyddo
Lofo@mdmdo 339

0,x  [0,1000]

0.01x 10, x € (1000,1100]

1,x €(1100,1300]

—0.0033x +5.33, x e (1300,1600]
0, x € (1600,5000]

0,x €[0,1300]

0.0033x — 4.33, x e (1300,1600]
1,x € (1600,1800]

—0.0025x + 5.5, x < (1800,2200]
0, x € (2200,5000]

0,x € [0,1800]

0.0025x — 4.5, x < (1800,2200]
1,x € (2200,2500]

—0.002x + 6, x < (2500,3000]
0, x & (3000,5000]

0, x  [0,2500]

0.002x — 5, x € (2500,3000]

1,x € (3000,3700]

—0.0017x + 7.17, x  (3700,4300]
0, x e [4300,5000]

0,x €[0,3700]
0.0017x —6.17, x e (3700,4300]
1, x € (4300, > 5000]

3OBYOMO

BEH®S30GH0L  Fo6Mogo. d9L5dEgdg0s

3600369crmdgd0 - LsH3zo30 Bsgdomolos ™30l dgbsdgdy, ™30l bobgzsmBg, mgz0ol ™G
d9Ls39BY, g ™39DY, Ls3ToMOLDY Fg@0s). 58 FobolosMPIWOL (33e0EgdOL S6gs 80
AGmbs - 500 @mbs. Bggbh 250m309gbgdm Tglodsdol  woba30LEHNIO (33oL  Labgeroom
“BPo®IML BHIOOGHMM0sDY 5Ol S6EMIGOGHOL ToMog9gdol MEYbMdS”.

50 06930LEHWO (335U 2558605 5 BHgMdo:
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NI — “b@HMms30@0 1o3ds00bos m30L dgbsdgby” - 80Gmbs + 130@mbs (BsBoBozsEoolsls
H(x)=1 899099 0bGgM35¢bg 110@™bs +120Embys)

N2 — “56@6o30@0 1s3dsmobos mz0l bobgzo6-Bg” - >130¢mbs + 200EHMmbs (GsD0og03sEoolsL
H(x)=1 899099 0bGgM35¢bg 150F™bs +180Fmbys)

N3 - “b@Mogo@o Us3056M0bos m30L ™G  dgbsdg®y” - >200@mbs +  300@mbs
(639B053035300UsL p(x)=1 9999 0bEHIMZ5:bg 230FMbs +270FMbo)

N4 — “sb@H6o30GH0 L30560b0s g ™39%9” - >300EHMbs + 400BHMbs (BsBOBOIo300LsL u(x)=1
9990092 0639M35:bg 330@Mbs +370@mbo)

N5 — “Bb@®mogodo Ls3z0smobbg dg@Hos” - >400BHmbs + 500EHmbs (FoBogo3s3o0lsl p(x)=1
399092 06GH9Mz35mBg >420@Mbo)

GM539(30MOMO M03b39000 BHB0G0Id30 FgbodwgdgEos sl

v

] ] ]
80 120 150 180 230 270" 330 370 '420 '590 &
9039536900L 53996430900 519 3960LEBWIMGDds:

0,x[0,80]

0.033x—2.67, x € (80,110]
u* (= {1,xe(110,120]
—0.033x+5, x € (120,150
0, x € (150,500

0,x €[0,120]

0.033x -4, x € (120,150]
uit (= 11, x€(150,180]
—0.02x+4.6, x € (180,230
0, x € (230,500]

80



0,x €[0,180]

0.02x—3.6, x € (180,230]
ult (0= 11,x€(230,270]
—0.017x+5.5,x € (270,330]
0, x € (330,500]

0,x€[0,270]

0.017x — 4.5, x € (270,330]
u* x= <1,x<(330,370]
—0.02x+8.4, x € (370,420]
0, x  (420,500]

0,x €[0,370]
ul* (= 10.02x-7.4, x (370,420]
1, x € (420,500]

8 5by®sgodob  Jstsgol  bstobbo,  Gmdgemog  0bmdgds BB HHOLICISO
J0CP25¢P008/ 300728 (23G9800.

BGHMIGOGHOL  FoMoaol  boMobbo - (Boy.  Fgbodergdgeros  sbgmo  d60d3bgermdgdo -
319©0=b5bd0M0, 3500=P399GOM030 SBFIM30G0, Fo0b 356Q0=35030 BFHMEOG0). 53
9obalosmgdol (3300 gd0l s6gs 4000335¢. — 7500335¢.

B396 299m3099gbgdm Tglodsdol  0by30LGHME 33WoL Lobgom “s6FHME0GHOL JoMogols
bsolbo”.

59 0bg30LEGHWO (33oEL 2958605 3 BHgMdo:

01 - ,3Mo bo®olbo“ - 4000335¢». + 6000335¢0. — (FoDoB0IsEo0LsL p(x)=1 9909
063903500y 4300+ 5700)

02 — ,,35600“ - >6000335¢m. + 6900335¢. - (BHB0G0I>300LLL H(x)=1 909y 06&gMH35¢ Y
6400+ 6500)

03 - ,00w0sb 3oGgo” - >6900335¢». + 7500335¢0. — (BoBogoIsEoolsl p(x)=1 d90wg2
06@& 96350y >7200)
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9037910369000L 53bJ30900 slig 2960LoBLZMYds:

0, x €[0,4000]

0.0033x —13.33, x < (4000,4300]
ul® (x)= 41, x < (4300,5700]

—0.0014x +9.14, x  (5700,6400]
0, x e (6400,7500]

0, x €[0,5700]

0.0014x —8.14, x < (5700,6400]
ul® ()= 41, x € (6400,6500]

—0.0014x +10.29, x € (6500,7200]
0, x € (7200,7500]

0, x [0,6500]
ul® (= <0.0014x—-9.29, x  (6500,7200]
1, x € (7200,7500]

2.1 25800535¢00 (33X5QO
39900535¢00 33000 ,0Mdgeol  dEaMdsMgmdol 933w’ BoBoGOIsE0s
d9L5dEgdgE0s 9d9bsoMao:
b90m»  Bsdmm3wowo 35605993900l 36093690mdgdol  Ggdmfjdgds  JsGrm30l
LobGgdol doge dmbgds ymgzger bsbggzet Losmdo s doegdmeo 860d369wMd9d0HH
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3990m00bsMg  9o8m3MTo3wgds  ©93mIbs30s 02039  IMBIL YY) v FgErol
daMdsMgmdy, 0 ©Mdgeols daMdsMgmdo 3903350 mU 35JLodseMHO
90om3MGdMOHMOOLO3IND. 90Tz (330 bs  sbslosmEgl 3 sB39bgdol
JONMOOMdOm, gugbhos 1 200830000930L (330 gds, LoE3gMOL LOLHGOIGOL (33C0Egds S
89 do BsLoG30Mm b5(380 s6EOHE0GOL MoM©IbMdOL (3300gds. 9d9sb 3bowos, HmA
©w0b30LGH OO0 (33¢09©O ,0YdgErol dEYMIsMIMBdOL TY33Ws” BoJBHOMGs© FoMdmoygbl
bsdo 0by30LEHIMO (330200l JOMMIPOMBL: JNMOS ,508300m9dOL 330D, Tgmgs
L0539600L  LOLMLxROL (330w gds“ s  dgbsdgs 6569380  BEHMIFOGHOL  MoMm©gbmdoL
330905, 30603900 0by30LEGMM0 (33X IZsbILOSMOM® 3 FBgMHToom: 450d305m9d0L
3o0MHs 50  ghHmgmwom; 350830500900l 5MLgdMwo 36033690 MdOL  oGHM39ds;
250330500900l 9993060935 50 gMmgMerom. dgmeg oby3zoLEHMo 33eeo dgLsdergdgeros
©obsllomgl 3 BHgMdoo: LogMol LOLHGSROL oBOS 2 gHmgMom; bszgMOL sSOLYdIMO
LoLHOSGFOL  IBHMZGVd;  Logghol  LoLGsxol  99d30Mgds 2 gbmgmom;  dqbsdy
©0b630LGHO0 (33050 O35bLOSMM® 3 BHMHT0m: SBBHMIGOGHOL M3M©IBbMdOL gobMs 2
30Ma6M5300;  BGHMIG0GHOL  Mom©IbmdoL 02039 MIbMIOL  IGHMZJ;  BGHMSGOEGOL
500©9bM0d0L 8993060905 2 30MAGM5T0m. 5333565© 3063900  458MTs350 obyzolG Mo
33W5©0L $9Mdgdo dgodargds 2563L5B3MMm d9dgabsoMa:

R1 - 350830000905 250BsGMb 50 9O00gEom”;

R2- 250830000905 MRl 03039

R3- ,,3908305m905 99930609 50 gbhmgmeom”.

50235650 999 35335350 obaz0LEIMO (33¢oEOL 3HYMTYd0 J0degds 3563LSBOIOM™M
39900926506500:

V1 - ,b5396M0b LoLHMSRY o0BIOEMUL 2 JOHMIMWon”;
V2-,539600L Lob{Gsxg ML 0y039%;

V3-,,b5396M0L LobHMsxy 993 30MHEIL 2 gOHOGMEom™.
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50235650 dgLsTg 4535350 obR30LEAEHMMO (33¢oEOL 3HYMTYd0 Jodergds 4963LsBOZOM™M

89809365065¢:
Q1 —,956@M5303H 0L MoMmOYbMBIYI0BIMEOML 2 30MYM5T0m;
Q2 —,,56®530¢0b B9 IbMdssMBIL 03039

Q3 —,96¢M5303H0L MomEYbMBd5d1330MEIL 2 30MAMSTOm™.

300093 9Ombgw 5©036036mm, MHMI Mdgeol dsOm30L LoLEJIol IBOTbIEGdSS
Bow-bgws  (9gmggar Bobgzs6  LosmTo  obbmEogwgdmwo  Msdm©gbody 330w gdom)
09990l Fogduodogr®o  IFoMTNGdMOMdOL Mgg0ddo Boggbgds s dgeg o0 697000l
0930350 99bsPBMbgds. FoglodsgrmEo  AGoMmTMGdIIOHMOOL Mgg0do  obgmo  Mgg0000,
b3 Mo ©dz9d8L m3z9do 3000 Gmbs s 9@ 30OL s 53 306Gl Lodwyserm Fgfimboero
5JBH0gmds  sM0L 900653 gd  60%-0b.  5bodbMEo  BHMBIdOL  gooyzsbs  24-Lvscmdo
3990339090 306H0L MomEIbmdsHy Lodbgegl 6 FoMTmoygbl. gl G0l 100 BHmbs M®g-
0509900, LsomTo gl 046905 LB MYdOM 4,2 BHmbs.

2.2 goma03w960 Haligdo
24 155030 (33050 3565393 M9dOLMZ0L MY039MOo figligdo, 565535GMEO Mgm0dolomzols

Nel

IF H=(H5) AND I=(I1 OR I2 OR I3) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K4) AND L=(L1 OR
12 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR
N4 OR N5) AND O=(02 OR 03) THEN R=(R1) AND V=(V1) AND Q=(Q3);

Ne 2

IF H=(H5) AND I=(I3 OR I4) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K4) AND L=(L1 OR L2 OR
L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=( N2 OR N3 OR N4 OR N5)
AND O=(02 OR 03) THEN R=(R2) AND V=(V2) AND Q=(Q3);

Ne 3
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IF H=(H1 OR H2 OR H3) AND I=(I1 OR I2 OR I3) AND J=(J1 OR J2 OR J3) AND K=(K1 OR K2
OR K3) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND
N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(02 OR 03) THEN R=(R2) AND V=(V1) AND

Q=(Ql);

Ne 4
IF H=(H5) AND I=(I1 OR I2 OR I3) AND J=(J1 OR J2 OR J3) AND K=(K4) AND L=(L1 OR L2 OR
L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR
N5) AND O=(02 OR 03) THEN R=(R2) AND V=(V1) AND Q=(Q3);

Ne 5
IF H=(H1 OR H2 OR H3) AND I=( I3 OR I4) AND J=(1 OR J2 OR J3) AND K=(K1 OR K2) AND
L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2
OR N3 OR N4 OR N5) AND O=(01) THEN R=(R1) AND V=(V3) AND Q=(Q1);

Ne 6
IF H=(H1 OR H2 OR H3) AND I=(I1 OR I2 OR I3 OR I4) AND J=(j1 OR J2 OR J3 OR J4) AND
K=(K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4
OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02) THEN R=(R2) AND
V=(V2 OR V3 ) AND Q=(Ql);

Ne 7

IF H=(H4 OR H5) AND I=(I3 OR I4) AND J=(J3 OR J4) AND K=(K3 OR K4) AND L=(L1 OR L2)
AND M=(M1) AND N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02 OR 03) THEN
R=(R2) AND V=(V3) AND Q=(Q2);

Ne 8

IF H=(H1 OR H2 OR H3) AND I=(I1 OR 12 OR I3 OR I4) AND J=(]J1 OR J2 OR J3 OR J4) AND
K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR
M4 OR M5) AND N=( N3 OR N4 OR N5) AND O=(0O1) THEN R=(R3) AND V=(V2 OR V3) AND

Q=(Ql);

Ne 9
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IF H=(H1 OR H2 OR H3 OR H4 OR H5) AND I=(I1 OR I2 OR I3 OR I4) AND J=(J1 ORJ2 OR J3
OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3) AND M=(M1) AND N=(
N1 OR N2) AND O=(O1 OR 02 OR 03) THEN R=(R3) AND V=(V2 OR V3) AND Q=(Q2);

Ne 10

IF H=(H5) AND I=(I1 OR I2 OR I3 OR I4) AND J=(]J1 OR J2 OR J3 OR J4) AND K=(K1 OR K2
OR K3 OR K4) AND L=(L1 OR L2) AND M=(M1) AND N=(N1) AND O=(02 OR O3) THEN
R=(R3) AND V=(V3) AND Q=(Q2 OR Q3);

Ne 11
IF H=(H1 OR H2 OR H3 OR H4 OR H5) AND I=(I1 OR I2 OR I3 OR I4) AND J=(J1 ORJ2 OR J3
OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1) AND M=(M1) AND N=( N1 OR N2 OR
N3 OR N4 OR N5) AND O=(01 OR 02 OR O3) THEN R=(R3) AND V=(V3) AND Q=(Q2);

Ne 12
IF H=(H1 OR H2 OR H3 OR H4 OR H5) AND I=(I1 OR I2 OR I3 OR I4) AND J=(J1 OR J2 OR J3
OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR
M2 OR M3 OR M4 OR M5) AND N=( N1) AND O=(O1 OR 02 OR 03) THEN R=(R3) AND
V=(V3) AND Q=(Q2);

Ne 13

IF H=( H4 OR H5) AND I=(I3 OR 14) AND J=(j2 OR J3) AND K=(K2 OR K3) AND L=(L4) AND
M=(M2 OR M3) AND N=( N4 OR N5) AND O=(02 OR 03) THEN R=(R1OR R2) AND V=(V1 OR
V2) AND Q=(Q2);

Ne 14
IF H=( H4 OR H5) AND I=(I3) AND J=(J3) AND K=(K2) AND L=(L4) AND M=(M4 OR M5) AND
N=( N4 OR N5) AND O=(02 OR 03) THEN R=(R1 OR R2) AND V=(V1 OR V2) AND Q=(Q2);

Ne 15
IF H=( H4 OR H5) AND I=(I3 OR 14) AND J=(J2 OR J3) AND K=(K2 OR K3) AND L=(L1) AND
M=(M2 OR M3) AND N=( N4 OR N5) AND O=(02 OR O3) THEN R=(R2) AND V=(V2) AND

Q=(Q2);

090l 250m, MMI DmAoghmo 24-bssmosbo fgbo, 39Gdm© ol Fqbgdo, G™Igems
dotrx39bs  Ibo®mgdo  Imbsfowgmdl ghmo ds0bz R3, V3 56 Q3-ob, §o0dmoygbl
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©™30bs6GHME Fgligdl, 96 mdgeols dymdsmgmdol dobgszsw 93 Hgbgdol d9dBrmago
9mgd990900 999300 9dWws® 6o TGuBwEIL, M50 olobo gIB3oOMIFIMO M6
95653900L  65309dmdom 96 MbsGOLbM bywgmwom, dsm by BogboFml dgBo Hmbs,
300009 00 241550056 {gbgdl, GMIgddoi dmbsffocrgmdls R2, V2, Q2. dgmégl dbGog, ol 24—
Losmosbo  (gbgdo, OmIwgddoi  dmbsforgmdgb ghmo  dsobg R1, V1 o6 Ql-qosb,
Dom0Mop9b9b 653935 ©MT0BBEHME® Fgbgdl, Goysb gl Pobgdo Asdmoygbgds 0d MU,
L3 96029008  65309dMd0L 96 MbsMolbm  bgwmgmeols 3GMdgIYd0 o6  sMOL
Lofo®dmPo. sdo@md, oo Mbs 3Jmbogm Bszargdo fmbgdo, 306 0d {olinddo, HmAwgddos
dmbsfoergmdgb R2, V2, Q2.

dgobogmoE 33Ws® 35M53gBHM0sb (gligdmsb G0dsmmgdom 890dwgds 500b0dbmls Gdgo:
3H5005, ®MI do0 »bs 3Jmbogom olgmogg §mbgdo, Mmam®oi 99693500 24-1550m056 qligdl,
©MIgddog Imbsfowrgmdl R2, V2, Q2, G5oeb 59 35651369 dmddggdgdosbo {oligdo
00956 J0mOmMYOL, MM 24-Ls500560 {aligdol FbMOZ sMbs0MO 9B MZgd0 56 SOLYdMBL
09990l FoOMZLMsb ©53930009d0m, o™, 59 OML Mbs 03MTomls dyologmo
33W5©  356539BH056Ts  Fglgdds, MMIgms FoBsbo ML Mol dogbodsgrEo
30om3MmgdMHMdOL  Mg70830 ©ggbgds 96 Folo  TgboBMbBgds. 5T  FMLEBEOYOIO0D
3990m80bs6g  9Ju3gdEGMmo  Fglfogol Tggyo  Hgbgdobomzol  goblsbwzmmo odbs
399090 Hmbgdo:

245500560 Hgligdo, GmIwgdoa 99039396 R3, V3, Q3 - 0,9
245500060 {Hgligdo, Gmdwgdoi 89039396 R2, V2, Q2 - 0,6

2415500560 {Hgligdo, GmIwgdog 99035396 R1, V1, Q1 - 0,4

d94ob0gMHQ (33O 396539BHMO0L 99330 fglgdo — 0,6
24 L5530 (3302500 3565893 MJOOLMZ0L WMY03MM0 Fgbgdo fmbrdols Jomomgdoo:

Nel
IF H=(H5) AND I=(I1 OR I2 OR I3) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K4) AND L=(L1 OR
L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR
N4 OR N5) AND O=(02 OR 03) THEN R=(R1) AND V=(V1) AND Q=(Q3); [0,9]

Ne 2
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IF H=(H5) AND I=(I3 OR I4) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K4) AND L=(L1 OR L2 OR
L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=( N2 OR N3 OR N4 OR N5)
AND O=(02 OR O3) THEN R=(R2) AND V=(V2) AND Q=(Q3); [0,9]

Ne 3

IF H=(H1 OR H2 OR H3) AND I=(I1 OR I2 OR I3) AND J=(J1 OR J2 OR J3) AND K=(K1 OR K2
OR K3) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND
N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(02 OR 03) THEN R=(R2) AND V=(V1) AND

Q=(Q1); [0,6]

Ne 4

IF H=(H5) AND I=(I1 OR I2 OR I3) AND J=(J1 OR J2 OR J3) AND K=(K4) AND L=(L1 OR L2 OR
L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR
N5) AND O=(02 OR O3) THEN R=(R2) AND V=(V1) AND Q=(Q3); [0,9]

Ne 5
IF H=(H1 OR H2 OR H3) AND I=( I3 OR I4) AND J=(1 OR J2 OR J3) AND K=(K1 OR K2) AND
L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2
OR N3 OR N4 OR N5) AND O=(01) THEN R=(R1) AND V=(V3) AND Q=(Q1); [0.9]

Ne 6
IF H=(H1 OR H2 OR H3) AND I=(I1 OR I2 OR I3 OR I4) AND J=(J1 OR J2 OR J3 OR J4) AND
K=(K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4
OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02) THEN R=(R2) AND
V=(V2 OR V3 ) AND Q=(Q1); [0,9]

Ne 7
IF H=(H4 OR H5) AND I=(I3 OR I4) AND J=(J3 OR J4) AND K=(K3 OR K4) AND L=(L1 OR L2)
AND M=(M1) AND N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(O1 OR O2 OR O3) THEN
R=(R2) AND V=(V3) AND Q=(Q2); [0,9]

Ne 8
IF H=(H1 OR H2 OR H3) AND I=(I1 OR 12 OR I3 OR I4) AND J=(J1 OR J2 OR J3 OR J4) AND
K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR
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M4 OR M5) AND N=( N3 OR N4 OR N5) AND O=(01) THEN R=(R3) AND V=(V2 OR V3) AND
Q=(Q1);[0,9]

Ne 9

IF H=(H1 OR H2 OR H3 OR H4 OR H5) AND I=(I1 OR I2 OR I3 OR 14) AND J=(J1 ORJ2 OR J3
OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3) AND M=(M1) AND N=(
N1 OR N2) AND O=(01 OR 02 OR 03) THEN R=(R3) AND V=(V2 OR V3) AND Q=(Q2); [0,9]

Ne 10

IF H=(H5) AND I=(I1 OR I2 OR I3 OR I4) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1 OR K2
OR K3 OR K4) AND L=(L1 OR L2) AND M=(M1) AND N=( N1) AND O=(02 OR O3) THEN
R=(R3) AND V=(V3) AND Q=(Q2 OR Q3); [0,9]

Ne 11
IF H=(H1 OR H2 OR H3 OR H4 OR H5) AND I=(I1 OR I2 OR I3 OR I4) AND J=(J1 OR J2 OR J3
OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1) AND M=(M1) AND N=( N1 OR N2 OR
N3 OR N4 OR N5) AND O=(01 OR 02 OR O3) THEN R=(R3) AND V=(V3) AND Q=(Q2); [0,9]

Ne 12
IF H=(H1 OR H2 OR H3 OR H4 OR H5) AND I=(I1 OR I2 OR I3 OR I4) AND J=(J1 OR J2 OR J3
OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR
M2 OR M3 OR M4 OR M5) AND N=( N1) AND O=(01 OR 02 OR 03) THEN R=(R3) AND
V=(V3) AND Q=(Q2); [0,9]

Ne 13

IF H=( H4 OR H5) AND I=(I3 OR I4) AND J=(J2 OR J3) AND K=(K2 OR K3) AND L=(L4) AND
M=(M2 OR M3) AND N=( N4 OR N5) AND O=(02 OR O3) THEN R=(R10R R2) AND V=(V1 OR
V2) AND Q=(Q2); [0,6]

Ne 14
IF H=( H4 OR H5) AND I=(I3) AND J=(J3) AND K=(K2) AND L=(L4) AND M=(M4 OR M5) AND
N=( N4 OR N5) AND O=(02 OR 03) THEN R=(R1 OR R2) AND V=(V1 OR V2) AND Q=(Q2);
[0,6]

Ne 15
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IF H=( H4 OR H5) AND I=(I3 OR I4) AND J=(2 OR J3) AND K=(K2 OR K3) AND L=(L1) AND
M=(M2 OR M3) AND N=( N4 OR N5) AND O=(02 OR 03) THEN R=(R2) AND V=(V2) AND

Q=(Q2); [0.6]

2.3. 53500 Mg:00900L (iglgdo

535600 9400 — LM M0EIdoL 35Bg6s s 35amfHzol Bmbol 3505396 Yds

Ne1

IF A=(A1 OR A2 OR A3 OR A4) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND D=(D1
OR D2 OR D3 OR D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G2) AND
H=(H1 OR H2) AND I=(11 OR I2) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1 OR K2 OR K3 OR
K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1
OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02 OR 03) THEN R=(R1) AND V=(V2) AND
Q=(Q3) AND P=(P3);

Ne2

IF A=( A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND D=(D1 OR D2 OR D3 OR
D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G2) AND H=(H1 OR H2) AND
I=(13 OR 14) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2
OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4
OR N5) AND O=(01 OR 02 OR 03) THEN R=(R1) AND V=(V3) AND Q=(Q3) AND P=(P2);

Ne3

IF A=(A1 OR A2 OR A3 OR A4 OR A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND
D=(D1 OR D2 OR D3 OR D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G2)
AND H=(H1 OR H2) AND I=(11 OR I2 OR I3 OR I14) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1
OR K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR
M5) AND N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02 OR 03) THEN R=(R2) AND
V=(V2) AND Q=(Q2) AND P=(P2);

Ne4
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IF A=(A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND D=(D1 OR D2 OR D3 OR
D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G2) AND H=(H1 OR H2) AND
I=(13 OR 14) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1 OR K2 OR K3 OR K4) AND L=(L1 OR L2
OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4
OR N5) AND O=(01 OR 02 OR 03) THEN R=(R2) AND V=(V3) AND Q=(Q2) AND P=(P4);

Ne5
IF A=(A1 OR A2 OR A3 OR A4 OR A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND
D=(D1 OR D2 OR D3 OR D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G2)
AND H=(H1 OR H2) AND I=(14) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1) AND L=(L1 OR L2
OR L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4
OR N5) AND O=(01 OR 02 OR 03) THEN R=(R2) AND V=(V2) AND Q=(Q2) AND P=(P4);

Ne6
IF A=(A4) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND D=(D1 OR D2 OR D3 OR
D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G2) AND H=(H1 OR H2) AND
I=(13) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M1
OR M2) AND N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02 OR 03) THEN R=(R3)
AND V=(V1) AND Q=(Q2) AND P=(P2);

Ne7
IF A=(A4) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND D=(D1 OR D2 OR D3 OR
D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G2) AND H=(H1 OR H2) AND
I=(13) AND J=(J1 OR J2 OR J3 OR J4) AND K=(K1) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M3
OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02 OR 03) THEN
R=(R2 OR R3) AND V=(V1) AND Q=(Q2) AND P=(P2);

Ne8

IF A=(A1 OR A2 OR A3 OR A4) AND B=(B1 OR B2 OR B3 OR B4) AND C=(C1 ORC2 ORC3 OR
C4 OR C5) AND D=(D1 OR D2 OR D3 OR D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR
F3) AND G=(G1) AND H=(H1 OR H2) AND I=(I13 OR 14) AND J=(J1 OR J2 OR J3 OR J4) AND
K=(K2 OR K3 OR K4) AND L=(L1 OR L2 OR L3 OR L4) AND M=(M3 OR M4 OR M5) AND N=(N1
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OR N2 OR N3 OR N4 OR N5) AND O=(01 OR 02 OR 03) THEN R=(R2) AND V=(V2) AND
Q=(Q2) AND P=(P1 OR P2);

53560790 (9790 — g59mf30L Bmbol gsx3sGMNMYds ®mdgaols Lodsemerols dobgzom

Nel

IF A=(A1 OR A2 OR A3 OR A4 OR A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND
D=(D3 OR D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G1) AND H=(H3 OR
H4) AND I=(I13 OR 14) AND J=(J1 OR J2 OR J3) AND K=(K1 OR K2 OR K3) AND L=(L1 OR L2 OR
L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR
N5) AND O=(01 OR 02 OR 03) THEN R=(R2) AND V=(V1) AND Q=(Q2) AND P=(P3);

Ne2
IF A=(A1 OR A2 OR A3 OR A4 OR A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND
D=(D3 OR D4) AND E=(E1 OR E2 OR E3 OR E4) AND F=(F2 OR F3) AND G=(G1) AND H=(H1 OR
H2) AND I=(13 OR 14) AND J=(J1 OR J2 OR J3) AND K=(K1 OR K2 OR K3) AND L=(L1 OR L2 OR
L3 OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR
N5) AND O=(01 OR 02 OR 03) THEN R=(R2) AND V=(V1) AND Q=(Q1) AND P=(P3);

Ne3
IF A=(A1 OR A2 OR A3 OR A4 OR A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND
D=(D4) AND E=(E1 OR E2 OR E3) AND F=(F2 OR F3) AND G=(G1) AND H=(H1 OR H2 OR H3)
AND I=(13 OR 14) AND J=(J1 OR J2 OR J3) AND K=(K1 OR K2 OR K3) AND L=(L1 OR L2 OR L3
OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR N5)
AND 0=(01 OR 02 OR 03) THEN R=(R2) AND V=(V1) AND Q=(Q2) AND P=(P4);

N4
IF A=(A1 OR A2 OR A3 OR A4 OR A5) AND B=(B5) AND C=(C1 OR C2 OR C3 OR C4 OR C5) AND
D=(D3 OR D4) AND E=(E3 OR E4) AND F=(F2 OR F3) AND G=(G1) AND H=(H1 OR H2 OR H3)
AND I=(13 OR 14) AND J=(J1 OR J2 OR J3) AND K=(K1 OR K2 OR K3) AND L=(L1 OR L2 OR L3
OR L4) AND M=(M1 OR M2 OR M3 OR M4 OR M5) AND N=(N1 OR N2 OR N3 OR N4 OR N5)
AND 0=(01 OR 02 OR 03) THEN R=(R2) AND V=(V1) AND Q=(Q2) AND P=(P4);
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