Tema 4.
NMokazHmKkoBa PyHKLIN

Ypok 3. Moka3HMKOBI piBHAHHS

MnaH ypoky

1. Buam nokasHMKOBUX PiBHSINb.

2. Po3B'si3yBaHHA NOKAa3NMKOBMX PIBHANb 3BEZEHHSAM 71iBOI Ta NPaBOI YaCTHMH PiBHSAN-
NSl O NOKAa3HMKOBMX PYHKLIM 3 PIBHMMM OCHOBaMM.

3. MeToz po3knazy NoKkasHMKOBOIO PiBHANHS Ha MHOXKHMKM.

4. MeToz yBezeNHs 3aMiNM 3MINHOI.

OuikyBaHi pe3ynbTaTi HaBYa7ZIbHMX ZOCATHEHDb

YyeHb/yueHunus:

NMPOrHO3YE MeKi M TOUHICTb Pe3y/bTaTiB Po3B’A3aHHA NPO6AEMHOT cUTyaLil Ta MOXKAnBi dopmu
iXHbOro npeactaBneHHA [12 MAO 1.3.1-1];

NPOMNOHYE igei Woao cnocoby po3s’A3aHHA KOMMIEKCHUX NPOB6AeMHMX CUTYaLLiA, 30KpemMa NoB’A-
3aHMX i3 MTUTAHHAMM LLLOAO €KOJIoriYHOI 6e3neKkun i ctanoro po3BUTKY cycninbetea [12 MAO 2.2.1-1];

CaMOCTIHO Ta y cniBnpaLi 3 iIHWKWMM OLHIOE Pi3HIi MoZeni M WAaxm po3B’A3aHHA KOMMNAEKCHOI
npobnemHoi cutyauii [12 MAO 3.2.1-1];

BMC/IOB/IIOETLCA MaTeMATUYHO FPAMOTHO, 3MiCTOBHO, TOYHO, IAKOHIYHO, CTPYKTYpYlOUM BnacHe
moBneHHA [12 MAO 4.3.2-1].

Apy>kHi nopazgu BunTento/BUmnTENbLUI B0 YPOKY

1) Chopmynioiite yuHAM/Y4EHULAM MOTUBALLIAHI 3aNUTaHHA LLOAO MaTepiany ypoKy. 3anuTaH-
HA MOXXHa Aunwwe chopmyntoBaTH, a BiANOBIAI HAa HUX AaBaTW NOCTYNOBO BNPOAOBXK BUKAAAEHHA
maTtepiany.

2) 3anponoHyiiTe yYHAM/y4eHMLAM, Ha Ball BUBIp, 3aBAAHHA Ha MOBTOPEHHA BUBYEHOTO.

3) CoopmyntoiiTe nNpakTUYHy 3aga4dy (6e3 po3s’A3aHHA). Po3B’A3aHHA NPOMNOHYEMO Yy BUMNA4i
rpynoBoi pOo60TK HaNpUKiHLL YPOKY.

4) [lo TeopeTUYHUX TBEPAKEHb HABEAEHO iNOCTPATMBHI npuknaan. ObupaiTe intoCcTPaTUBHI
NPUKNALM HA BNAaCHUM pO3CyA,.

5) YBecb 3anponoHOBaHMI MaTepiasl HEMOXIMBO NOAATM B YAaCOBUX BMMIipax OAHOIO YPOKY,
TOoMy 0bupaiTe KibKiCTb MaTepiany Ha Ball po3scya,.



Io

6) 3annaHynTe po3B’A3aHHA NPAKTUYHOI 3a4a4i AK rPYNoBY aKTUBHICTD.

7) NponoHyiTe yyHAM/y4eHNLAM CaMOTyKKM abo B rpynax po3B’A3yBaTh TpeHyBa/bHi 3aBAaH-
HA 32 TPbOMA PIBHAMM CKAAZHOCTI, Ha BUBIp yuYHA/yueHnui. PopmyiTe HaBUYKKN PO3B’A3aHHSA
NPWKNaAiB i 33434 Ta HaBYalTe Y4YHiB/y4YeHMULb CaMOCTiliHOI pobOTHN Haf 3aBAaHHAMM.

8) MoTtuByitTe y4HiB/y4yeHULb A0 NPOEKTHOI AifANbHOCTI. CTBOPEHHA NPOEKTIB Ta IXHIN 3axmMCT
MOXYTb BYTM aNbTEPHATUBOKO KOHTPOJIbHOT PO6OTH 3 TEMU.

9) MoXnuBi TeMn NS CTBOPEHHA MPOEKTIB 3aNPONOHOBaHI. TaKOX TEMaMWU NPOEKTIB MOXKYTb
6yTM 3anNponoHoBaHi BaMM NPaKTMUHI 3aBAaHHA 3a piBHAMMK cknagHocTi A, B, C.

10) 3anponoHyiTe YyYHAM/YYEHULAM 3aMNOBHUTU ANCT pedekKcii.

OpranisauifHa YacTmiHa (2 xB)
MoTMBaLIMHI 32NMTaNNA
1) Yomy NOKa3HUKOBI PiBHAHHS BiAirpatoTb BaxKaMBy poab Y diHaHCOBIM chepi?

2) Y1 MOXKHa 3a JOMOMOro NMOKa3HUKOBUX PiBHAHb OLiHWUTM LWIBUAKICTb PO3MNOBCIOAMKEHHSA iH-
dopmalii?

3) Yomy BuYeHi, iH}KeHepu Ta NliKapi 4acTo BUKOPUCTOBYIOTb NMOKA3HUKOBI PIBHAHHA A1 MOAENto-
BaHHA peasibHMX Npouecis?

4) Lo cninbHOro mix 3poCTaHHAM KiIbKOCTi NiANUCHMKIB B COLLMEpPEXKax Ta NOKa3HUKOBUMM piB-
HAHHAMMN?

5) Y1 MOKHa 33 AOMNOMOTOH NMOKAa3HUMKOBUX PiBHAHb 3MOAENOBATU MPOLLEC OXO/OAMKEHHSA UM Ha-
rpiBaHHA Tina?

ll. (YcHo). MoBTopenHs (3—4 xB)

1.

3.

[lopiBHsMTE 3 OUHUIIEIO IOATHY OCHOBY @, IKIIIO BIJOMO, IIT0 BUKOHYETHCS HEPIBHICTD

aﬁ>a

Bionogios. 0 <a < 1.

Vi1

Axi1 3 HaBemeHNX PYHKINN € ITOKA3SHUKOBUMU !
1) y=2%; 2) y=x*; 3) y=(-3)"; 4 y=(2)";
5) y=x; 6) y=(x-2)°; 7 y=n"; 8) y=3".

Bionosion.1), 4), 7), 8).

: : 1Y
3HaimTh 001aCTh 3HAUYEHb PYHKINT y = _[EJ .
Bionosiov. E(y)=(-=;0).

7
O6unctiTh 3HaYeHH Bupady 817°°.27 12.98



. . 1
Bionosios. —.
9
5. Ilpwu sxomy sHaueHHI yncaa a rpadik GyHKINI y = @° IIPOXOSUTH Yepe3 TOUKY [2; 5] ?
: N 2
Bionosios. 3

flk 5 BMpiWyI0O NeBHy npo6nemy?

3anava. Exosoru sadikcyBaiv KOHIIEHTPAII0 HeOe3IIeuHol pedoBUHHA B pidlli — 1600 oxu-
HUIIb HA KyOIYHHUU MeTp BOMHU. 3aBIAKH IIPUPOTHUM IIPOIlecaM CAMOOUHUIIEHHS BOOA
MIOTHSKHS OUHUIINyeThesa HA 20% Bl 3QJIHIIKY IIOIEePEeIHBOTO THKHS.
1. Crmramite QyukIio C(f), ne C(f) — 3amexHICTD KOHIIeHTpAIl]l HeOe3meuHol pevuoBU-
HU B pluIll Big yacy ¢ (B THIKHSIX).
2. YUepes CKIIBKM THKHIB KOHIIEHTpPAIllA HeOe3lmeuHol peyoBUHH CKJIagaTume 655,36
OOVHUIIH HA KyOIUHUI MeTpP BOIH?

l1l. Buzam nokasHmkoBmx piBHAHDb (S XB)

Oznauennsa. llokaznurkosumu pi6HAHHAMU HA3UBAIOTHCSI PIBHAHHSA, B AKUX 3MIH-
HA MICTHUTBCS B IIOKA3HUKY CTEIICHS.

ITokasHMKOBI PIBHSAHHS YMOBHO MOKHA KJIACH(IKYBATH 34 METOLAMHU IXHBOT'O PO3B’s3Y-
BaHHS (IUB. TAOJIUIIIO).

Ne Bunu piBusaup IIpuknanu
1. | PiBHsauHs, 1110 po3B’A3yI0THCA IIEPEX0IOM 10 1) 2% = 4%,
PIBHHUX OCHOB. 3x+ 1 5x-1
o (B (1]
7 3

2. | PiBHaHHS, 1110 PO3B’SI3yI0THCS 3a JOIIOMOIOI0 1) 52t = 497,
9

IIepexoay 0 OJHAKOBOIO0 IMOKA3HHKA CTeIe- 2) 39 _ mxo9

HA. )

: b
3. | PiBHaHH4, IO PO3BA3YIOTHCA 32 JIOMOMOTOM | 1) 57+1 4 5% —150;
BUHECEHH CIIIBHOTO MHOKHUKA 38 IXKKL. | gy 9r+2 _or _ 9@

4. | PiBHaHHS, 10 3BOIATHCS J0 aJIT€OPUYHNX 34 D7 -6-7"+5=0;

JIOIIOMOT'OI0 3aMIHM 3MIHHUX. 9) 4% +2% =72
5. | OgHopioHl pIBHAHHS, BIAHOCHO IIOKA3HHUKO- 1) 3-2% _5.6°+2.3% =0;
BUX (PYHKITIH. 9) 251 _7.10% + 2505 = |
6. | PiBHsgHHS, 10 pO3B’SI3YIOTHCSA TIpadiaHuM 1) 3 =11-x;
MeTomoM ab0 3a OIIOMOI'OI0 BJIACTHBOCTEM , 9
dbyHEKIIH. 2) 3" =




IV. Po3B'A3yBaHHsi MOKa3HMKOBMX PIBHANb 3BEZAEHHSIM 7iBOI

Ta NPaBOI YaCTUH PIBHANHSA 0 MOKa3HMKOBMX GYHKUIA 3 PiIBHMMM
OCHOBaMM

Hacnidox. Ixkmo a > 01i a # 1, To pisasausa o'® = ¢**) pisrocuinHe piBHAHHO

f(x) = g(x).

InlocTpaTueHi npuknanm (5-7 xs)

6. Pozp’sxiTh piBHAHHA 2° =4°.

Pozg’nzanusa. 2° = (22 )5, 2" =2 x=10.
Bionosiow.10.
3 3x+1 7 5x-1
7.  Po3B’sKiTH PIBHAHHS (?) = (g) .

3x+1 —1\5x1 3x+1 1-5x
Posze’szarnna. 3 = 3 , 3 = 3 ,3x+1=1—-5x,8x=0,x=0.
7 7 7 7

Bionosiob. 0.

8. Posp’sxiTh piBHAHHA 57! =497,
x—-2
x-2 2—x x—2 1
Pozg’azannua. (5°) =(7°) , (25) =|—| .
)7 =) (25 = 55
1 x—-2 1 x-2
OcklbKn (@J > (0, To IOALJIMMO OOHMIB1 YaCTUHHU JAHOI0 PIBHSIHHSI Ha (—j

OTrpumaemo pPiBHSIHHS, PIBHOCHJIbLHE JAHOMY:
(25-49)° =1, 12252 =1225°,x— 2 =0, x = 2.
Bionosios. 2.

. . 2_ 2_
9. Posp’skith piBHAHHA 3° =77 7.

. 2_ . . .
Pozs’azanua. Ockimpru 7° ° >0, To IOTLIMMO 0OHMIBI YACTHHU JAHOTO PIBHAHHSA HA
2 . .
7* 7. OTpuMaeMo piBHAHHS, PIBHOCUIbHE JAHOMY:
3+ 3y (3)
29:1, - = - ,x2—9=0,x2=9, x=-3 abo x = 3.
7
Bionosion. —3; 3.

x-1 x-1
10. Posp’skiTh piBHAHHS 18 1L :%.
49 9

x-1 x-1 3 x-1 -3
Poszs’szanna. 187 :%, 2 = 7 , 2 = 2 ,x—1=-3,x=-2.
49 9 8 7 2 7 7

Bionosgiov. —2.




V. MeToz po3k7azy NOKa3HMKOBOIO PIBHANHA Ha MHOXKHMKM

Axmo y plBHAHHI BUKOPHCTATH BJIACTUBICTL a” ™’ =a”-a”, TO PIBHAHHSA MOKJIIBO PO3-

KJIACTY HA MHOKHUKV METOJ0M BWHECEHHS CIILJIPHOTO MHOMKHHUKA 34 JYKKN a00 METOJIOM
TPYIyBaHHS ¥ BUHECEHHS CILIIFHOTO MHOKHUKA 34 JYKKHU.

InlocTpaTueHi npuknanm (5—7 xs)

11. Posp’skiTh piBHAHHG 277 + 2% 1 +2° =28,

Poze’szanmsa. 25 +2° 1 +2° =28, 2.2 +271.2¥ + 27 =28 2’“-(2+2’1+1):28,
x 1 x 2 x x 3
2% 3+§ =28, 2 :28;,2 -8, 2" =2 x=3.

Bionosgiob. 3.

12. Posp’sxkiTh piBHaHHG 3 —2.3%7% =25,
Pozeé’azannsa. MoxauBe BUHECeHHS MHOMKHHKA 34 MYKKHU ¥ 0e3 BUKOPUCTAHHS BJIA-
ctuBocti a* =a*-a’:
3x72 . 8x+1 ~ 2 . 3x72
3x72 33672
Bionosios. 2.

j=25, 3’“2-(33—2):25, 3°2.95=25,3"2=1,x-2=0, x=2.

VI. MeTon yBeneHHs 3aMiNM 3MiNHOI

JlocuTh yacTo MOKA3HUKOBE PIBHSHHS MOYKHA 3BECTH 10 AJINT€OPUIHOr0 3a JOIIOMOIOI0

saminm ¢ = /. Hanpurman, pisasmas suny Aa”’™ + Ba) + C = 0 mosxna poss’szatu yse-
&) —t pu meomy @) =2, a6o pismsmES By Aa’) + Ba® +C =0

flx) _ 1

IeHHAM 3aMIiHU a

f(x)

t

MOKHA PO3B’A3aTH 3a JOIOMOTOI0 3aMIHU @' ={, IPU IILOMY &

InlocTpaTueni npuknanm (5-7 xs)
13. Poasp’sukiTe piBHAHHS 25" +4-5" -5=0.

. x 2 .
Pozs’azanns. Ocrinbpkn 25° = (52) =5 = (5x) , TO JJaHe PIBHAHHSA PO3B A:KEMO MeTO-

IIOM 3aMIHU 3MI1HHOI.

Hexait 5* =t. Tomi t* +4t—5=0, 3Bigcu t =—5 ado £ = 1.

1) dxmo t=1,T0 5* =1, 5* =5°, x = 0.

2) Axo t = -5, To 5° = -5, 1110 HEMOKJIUBO, OCKLIBKU 5° > 0 Ipu OYyIb-AKOMY X .
Otxe, piBHAHHA 5 = —5 He Mae KOpeHiB.

Bionosios. 0.

14. Pozp’sxiTh piBHAHHG 2° +2°° =5,
Poszg’azanmusa. 2°+2%.275 =5, 2+4.27" =5,

.. 4 t*—5t+4 .
Hexait 2° =t. Tom t+7—5:0, +=O,3Blacnt=1a60t:4.

1) drmo t=1,10 2° =1, 2°=2°, x=0.



2) Axmo t =4, 10 2* =4, 2*=22%, x = 2.
Bionosiow. 0; 2.

VIl. Po3B'si3yBaHHsA NpakTH4HOI 3azaui. [pynoBa akTuBHicTb (5—7 XB)

flk 51 BupiWwyIO NeBHy Npo6nemy?

3anava. Exosoru 3adikcyBaii KOHIIEHTPAII0 He0e3IIeuHol pedoBUHHU B pidii — 1600 oxu-

HUIb HA KyOIYHUI MeTpP BOIM. 3aBISKK IIPHPOTHHUM IIPOIleCaM CAMOOYMIIEHHS BOIA

IIOTHKHS ouuIyeThbesa Ha 20% Bl 3a/IHIIKY IOIIEPEeIHBOI0 THKEHSI.

1. Crnamte dpyukrmio C(f), ne C(f) — 3amexHICTh KOHIIEHTpAIlll He0e3IeuHol PevYoBHU-
HU B PIYIll BT Yacy ¢ (B THKHSIX).

2. Yepes CKIJIBKY THKHIB KOHIIEHTPAIllA HeOe3IIeuHoI peUYoBUHY cKIagaTuMme 655,36 omqu-
HUIh Ha KyOIYHWI MeTp BOII?

Posé’szanna. 1. KoHieHTpaliisa HeOe3mevyHol pedoBHMHU 3MeHInyeTbesa Ha 20% Io-

THHS BIJTHOCHO IIOIIepeaHboro TH:kHs. IlouarkoBa Benamumua cranoButhb 1600, Tomy

C(t) = 1600 - 0,8

2. 3’acyemo, uepes CKIIbKY THKHIB KOHIIEHTPAI[l He0e3IIedHOl PeYOBUHHU CKJIaJaTIMe

655,36 oMHUIL HA KyOIYHHI MeTpP BOIH:

t 4
1600 - 0,8 = 655,36, 0,8 = 655,36 , 0,8" = 256 (éj = (éj , 3Blncu ¢ = 4.

1600 625\ 5 5

OTrixe, KOHIIEHTpAIlld HeOe3IIeYHOl PEeYoBUHH CKJIamatuMe 655,36 ogumHHIL 4vepes
4 THKHI.
Bionosios. 1. C(t) = 1600 - 0,8, 2. Yepes 4 TuRHI.

VIIl. TpenyBanbHi BnpaBu. Tpu piBHi cknagHocrTi: A, B, C (5—10 xB)

Pisenb A

1. Posp’skiTh pIBHAHHS:
1) 2" =32; 2) 3" =27, 3) 5 =625; 4) 10" =10000.

2. Po3B’ssrITH PIBHSAHHS:

1) 3 =27; 2) 5°? =25; 3) 6°° =36; 4) 3* :%.
3. Poap’skiTh pIBHSIHHS:

1) 4* =8; 2) 5" =0,2; 3) Gj =42; @) 4 =20
4., Po3p’siriTH PIBHAHHSI:

bog 1000 o 1000 ey 25 (8Y 16

27 343 5 16 2 81

5. Posp’siTh pIBHAHHS METOIOM PO3KJIAIy Ha MHOMKHUKH:

1) 7% +4.7° =539; 2) 4° +4" =320; 3) 3" -2.3"%=79;

4) 3% + 3 =84; 5) 3% +5.-351 -86=0; 6) 5*" +5* -5 =29,



Po3p’stsxiTh piBHAHHS:

1 2x-3 et 1 x—4 e 5 1-2x ~ 6 27x. 7 3-2x ~ 3 4+3x
of5) weme a) e o) <) ) )

P03’ asxiTh pIBHAHHA METOIOM 3aMIHI:
1) 22 -3-2°4+2=0; 2) 9°+2-3°-99=0; 3) 3% -4-3°+3=0; 4) 4°-5-2"-24=0.

Po3p’sasiTh piBHAHHA:

1) 4x2+2x — 5x2+2x; 2) 72—x — 4x—2; 3) 2x2—3x — 5x2—3x; 4) 5x—1 — 121—x .

Po3p’stsxiTh piBHAHHS:

1) 4" +4° =320; 2) 2-3"" -3* =15;

3) 7% +4.7"" =539; 4) 3.5+ 2.5 =177,

Po3B’stsxiTh pIBHSHHS METOIOM PO3KJIATY HA MHOKHUKH:

1) 3* -3 =-78; 2) 5> -5 =4,8;

3) 72x+1 + 72x+2 + 72x+3 — 57’ 4) 24x—1 + 24x—2 _ 24x—3 — 160 .
Pisenb B

Poss’ssxiTh plBHAHHA:

1) 8% =4; 2) 164 -64=0; 3) 27% -81=0; 4) 76 =1,
Po3p’ i Th piBHAHHA:
1) 22x+1 — \/E; 2) 9x77 — %; 3) 277236 .8x+9 — 256; 4) 23x+8 — %.

3.

50

60

Posp’stsxiTh piBHAHHS:

DEDE=Z 2 @) =45
PosB’sokiTH pIBHSHES:

2 1
1 3x -45 =—;
) V3 =—-

3) 0,5 5 ../0,5 =32;

Po3p’ssxiTh piBHAHHS:
1) 572 —5° =120/5 ;
3) 3% +3*% =108;

Po3s’ssiTh plBHAHHA:

2
1) \/2_’“:8_5;
3) 1671 -/64* =2°;

Poss’ssxiTh plBHAHHA:
1) 4° -5 =0,2-20°7%;
3) 3" .57 =45;

1

) (W)™ = ) () =Y

&

9) V2o o L

128
4) 0,1°7°%.,J0,1 =0,001.

9) 47 4 9.4% = 2.
16

4) 3.22 1 921 — 104,
1 3
2) 5-\/33"71 =81 4;

1 x
i 111
4) 2* =16- " )

2) 2°.3%! = 81;
4) 2° .3 .52 =250,



10.

S.

Posp’stsxiTh piBHAHHS:
1) 9" -4-3" =45,
3) 4 -17-2"%+1=0;

Po3p’ssxiTh piBHAHHA:
1)2°-6.2%=-1;

1 X
3) (—j +5%% =10;
5
Posp’stsxiTh piBHAHHS:
1) 257 427 42 =6 + 6%,

3) 3" +3" +3"* =127 +12"";

2) 2°-8.27% =7;
4) 2.4 -17.2° =27 -10.

2) 227 4+5.21+4=0;
1 1

4) 2+ = .
4" -3 4" +2

1
2) 9x 2 _2x+1 — 2x+4 _ 32x,

1
4) 4x 2 _3x+1 =3x+2_7_22x.

Pisenn C

PosB’soxiITH pIBHSHES:
1) 47 =8; 2) 4.2 = /8 ;

Po3p’ssxiTh plBHAHHA:

1
1)9 2437 =3+3"".
3) x2.4m+42+x:16.22\/a+x2.22x;

Po3B’sokITH pIBHSIHES:

D WY 6By =
3) {@J ~0,817%;

Po3p’sasxiTh plBHAHHA:

1) 4(@—2)*12:[ 2 J

\/g+2

Posp’stsxiTh piBHSAHHS:

1) 2% -6-2* +12-2°* -8=0;

3) 5° +6-(325)" +12-(¥/5)" +8 = 343
PosB’soxiTH pIBHSIHES:

1) (3“ —1)-(3“ +3% +1) =26;

3) ((ﬁ)x —1)-(7x + () +1) = 342;

Posp’stsxiTh piBHSAHHS:

1) 7)™ =50-(\7)* +7=0;

3-x
3) 3“—(1] - } +207;
3 9™

Po3B’sox1TH pIBHSIHES:
2 _ _ a2
1) 2x+2x6_272xx :8,5;

3) 3" -2.3"7=17;

2) x-371 +3.37 =37 1 .39,
4) %% 67 +67? =x% 6 1677,

2) (¥3) - (¥/9)* = 243;

x2+4
4
4) (%] =20,25""!.

3 2x+1
2) 9(3-+/8)*" = .
) 9(3-+/8) (3+\/§J

3x 2x x
oy [L] _19. (1) +as8.[L1] —64c0:
2 2 2

4) 28 +3-(4) +3-(32) +1=27.

2) (5“ +1)-(54x — 5% +1) =126;

4) ((ﬂﬁ)x +1).((ﬂﬁ)x ~ @My +1)=122.

2) (V6)*** —37-(\/6)" +6=0;

4) 416" +188=8-2-0,5°".

2) 82x2+x — 26+ 3373672362 .

4) 4.3 +3" =117.



9. PosB’skiTh pIBHAHHS:

1) (19-6310)" +6-(x/10 —3)* —=1=0; 2) (V10 -3)** —6-(19-6+10)* -1 =0;

3) (2-3)" +(2++/3)" -4 =0; 4) (3-24/2)" +(3+2V2)* -6=0.
10. Posp’skiTh pIBHAHHS:
2" +1 37 -1 5771 +3 7 -1
1 =1; 2 =2; 3) 2 _T2-9; 4) — =
) 2% _9 ) 3" +4 ) 5 -3 ) 7 41

IX. Pednexcis (2 xB)

Morknuei TeMm yUHIBCbKMX NPOEKTIB

1. IcropuuHHil pOSBUTOK MOKA3SHUKOBUX PIBHSIHbD.

2. MogenoBaHHA peaJbHUX IPOLECIB 3a JOIOMOI0I0 IIOKA3HUKOBUX PIBHAHD.

3. Iloxasuukosi piBusHHA y 3aBmaHaax SHO/HMT Tta B MiskHApOIHUX TECTOBUX 3aBIAHHSIX.
4. TloxasHuKOB1 pIBHSIHHS Ta (piHAHCOBA IPAMOTHICTb.

5. 3acrocyBaHHS MOKA3HUKOBHUX PIBHSHB JJIS MOJIEJIIOBAHHS CHTYallll 3 METOI0 3aIro0i-
TaHHSA €KOJIOTTUHHIX KaTacTpod.



