Ceminap 2. Moaesb iHAMBIA-CII0KUBAYA

Ocnoeéni eu3nauenns

AKcioMa TOBHOTM — IHAWBIJ 3aBXIW MOXE IOpPIBHATH Habopu
TOBapiB 1 BUBHAUUTH, AKUI 3 HUX Kpaluil ab0 BOHU PiBHI IS HBOTO,
TOOTO Il JOBUIPHUX HAOOPIB TOBapiB X, Y BHKOHYETHCS OJIHE 3

TBEP/UKEHB X = Y, X< y,X ~ V.

AKcioMa TPaH3MTMBHOCTI — 1HJIUBIJ HE 3MIHIOE CBOIX YNOJ00aHb B
nporieci BUOOpy, TOOTO IJisi JOBUIBHUX HaOOpIB TOBapiB X, Y, zZ
SKIIO X =Y, Y>2,TO X > Z.

1HIUB1AA

linore3a mpo HeHacu4eHicTh — Ay 1HAMBIAA HaOip 3 OLIBIIOIO
KUIBKICTIO TOBapiB 3aBXAM KpaIluii, HiXXK HAO1p 3 MEHIIOK KUJIBKICTIO.
[Is rimoTe3a He 3aBXIM BUKOHYETbCA ISl MIKPOEKOHOMIYHOTO
aHaJji3y, HaMpUKiIad, IJIs MK JIMBUX TOBaPIB.

[TpunyieHHs 1m010
palioHaJIbHOT MOBEAIHKHU

Moaeap iHAMBIIA-CIIOKMBAYA:
U (X0 X0y X, ) = MAX,
PX + PoX, ...+ P X, <D,
x >0,i=1n,

ae  U(X,X,,...,X, ) — GYHKLis KOPUCHOCTI CHIOKHBaYa,

p;,i =1,n — wina i -ro 6iara,
,N

X.,i =1,n — KiIbKiCTh CLIOKMBAHHS | -ro Ojara,

b — OrokeT crnokuBaya.

Ilpn 3miHI 1iHKM Ha ToBap 1 3 piBHA P, 10 P, + AP, 1HAUBIL NEPEXOIUTH O
CIOKMBaHHSI HOBOrO Habopy ToBapiB. [Ipu npoMy 3aranbHuil eeKT Bix 3MiHU I[IHHU 3a
CKJIQIa€ThCS 3 ABOX YACTHUH:

epexT 3amilleHHs1 — 3MiHa OOCATY MOMHUTY, CIOPUYMHEHA 3MIHOKO BIAHOCHOI IIHH
TOBapy MpU HE3MIHHOMY peaIbHOMY JOXO/IL:

eekT A0X0aYy — 3MiHA OOCATY MOMHUTY, CIIPUYMHEHA 3MIHOI PEAIbHOTO JIOXOIY IPH
HE3MIHHOCTI BIJTHOCHUX IIIH.

[cHyIOTh ABa MiAXOJM A0 BU3HAYEHHS WX €(EKTIB, sIKI B HAYIll MOB'I3aHI 3 iIMEHAMH
aHrIicekoro ekonomMicta Jk. Xikca Ta ykpaiHChKOTO MaTeMaTHKa 1 ekoHoMmicTa €.€.
Ciyupkoro.

3a €.CayubKMM BBaXA€ThCS, IO JIMIIE TOW pPIBEHb TPOIIOBOTO JOXOMAY, SIKHUM
JOCTaTHIN sl MpUI0aHHS TOTO caMoro Habopy ab6o komOiHauil ToBapiB, 3a0e3neuye
HE3MIHHUU PIBEHb PEaTbHOIO JOXOY:
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bS = Xl ( pl + Apl) + X2 p2 X; , X, =const 2 abo
x ALY
apl b, p,=const ab apl l:?szzzbcir:(thpl .

3a JI:k.XiKkcoM BBa)Ka€eThCs, IO PI3HI PiBHI IPOIIOBOTO JOXOY, sIKI 3a0€3MeUyI0Th TOI
camMuil piBeHb 3a2/10BOJIEHHSI, TOOTO JalOTh 3MOTY JOCSAITH Ti€i camoi KpHUBOI
0aif1y>KOCT1, CTAHOBJIATH OJIHAKOBUN PIBEHb PEATBHOTO JOXOY:

bH =X ( P, + Apl) +XP, |u:c0nst , abo

x| (o)

Gpl b, p,=const ob 8p1 u=const 6pl u, p,=const

Inaexc BUTpaT a60 A0XOAY — BiTHOIICHHS T'POIIOBOTO JOXOAY a00 BTpAT MOTOYHOTO
Mepio1y 10 TPOIIIOBOTO TOXOAY a00 BUTpAT 0Aa30BOTO MEPioay:

i X; P
i=1

i X p;
i=1 .

E

SIkio e > 1, TO TPOIIOBHUH 10X17 a00 BUTpATH 1HIWBIAA 301UIBIIMIIKCS Y TIOPIBHSHHI 3

0a30BUM TIEPIOIOM.

Inpexce uin Jlacmelipeca — BigHOIIEHHS BapTOoCTi Ojiar ©a30BOro mepioay B IiHAX
MMOTOYHOTO TIEPIOTY IO BAPTOCTI Oiar 6a30BOTO MEPIOy B MiHAX 0a30BOTO MEPIOAY:

i X' p;
— i=1

> x'p?

i=1 .

Innexc [Maame — BigHOMICHHS] BapTOCTI OJlar MOTOYHOTO MEPIOAY B I[IHAX MOTOYHOTO
nepioay 0 BapTOCTI OJiar MOTOYHOTO MEPioay B IiHAX 0a30BOTO MEPIOAY:

i X P;
— i=1

D oxpl

i=1 .

Innexc dimepa — cepenne reometpuuHe iHaekciB Jlacneiipeca ta [aarme:

L

P
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Ilpuknao po3e’azanna 3adaui

3amaya. [HouBin 3 piBHeM noxoay b =960 cnoxuBae aBa ToBapH 3a IiHamMu P, =5,
P, =8. @yHKLIA KOPUCHOCTI 1HAUBIAA u(xl, X2) = X,X,. BuzHauntu epextu noxony ta
3aMIIIEHHS MPH ITABUIIIEHHI IiH HAa TOBapH Ha 5 Ta 1 BIAMOBIAHO.

Po3B’s130k. 3HaX0AMMO IMOYAaTKOBUN HA0Op iHAMBIZA 3a JIOIOMOTOI PO3B’S3aHHS
3ajaul:

X X, — max,
5%, +8Xx, <960,
X, X, 20,
3BIJIKM PIBHOBAXHUW HAOIp Mae BUTIISIA E1(96, 60) . Ilpy upoMy 1HAMBII OTPUMYE
KOPHUCHICTB U (96, 60) =5760.
Tenep 3HaxoauMO KiHIIEBHI Ha01p 1HIMBIAA 32 JOMIOMOTOI0 PO3B’SI3aHHS 3a/1a4i:
X X, — max,
10x, +9x, <960, a0}
X, X, 20,

3BIIKM PIBHOBAKHUN HaOIp Ma€ BUIUISA 1D}

E2(48,%j. [Ipu 1bOMy 1HIUBIZ OTPUMYE

10}
KOPHCHICTh U (48,%) =2560.
JIns 3HAXOJPKEHHS e(EKTIB JOXOMy Ta O]
3amimieHHss 3a  CIyIbKHM — PO3B’SKEMO
3aja4y (AUB puc.):
X, X, = max, 0 10 0 A0
10x, +9x, =10-96 +9- 60,
Xy X, 20,

: : . : 250 : :
3BIOKU PIBHOBa)KHUM HaOlp Mae Burisg E, 75’T . IIpn 1poMy 1HAMBIA OTPUMYE

KOPHCHICTh u(75,2—§)0j:6250. 3 1pOro BUILIMBAE, IO €(DEKT JOXOAY 4Yepe3 3MiHYy

nepuoi LiHW JAOpPiBHIOE 48-75=-27, edekT 3amiumieHHs — 75-96=-21, 3araabHuit
epext 48-96=-48. 3MiHA WLIHKU APYroro TOBapy CHPUYMHUIA Taki epeKTu: edexT
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I0X0ny — @ -60= E , €(eKT 3aMileHHs @ - @ =-30, 3aranpHUil edekt

3 3 3 3

CTAaHOBUThH ? —-60= —Q .

3

Jlis 3HaXO/DKeHHA eQeKTiB JO0XO0ay Ta

20+
3aMIMIEHHST 3a XIKCOM PO3B’sDKEMO 3ajady
(muB. puc.) :
XX, =5760, 10t
10x, +9x, =10-96+9-60+C,
a(xixz) a(Xlxz) 10 F
oX, 0%
10 9
X, X, 20, i
3BIIKM PIBHOBAKHHUM HaOlp Mae BUIJIA
E., (72,80). [Ipy uboMy IHOUBIL OTPUMYE

0 100 150 a0
KOPHCHICTh u (72, 80) =5760. 3  1poro

BUIUIUBAE, 110 €PEKT T0X0y Yepe3 3MiHy NEepIIoi IIHU JOPIBHIOE 48-72=-24, edekr

3aMilleHHs] — 72-96 =—24, 3aranpHuil epekT 48-96 =-48. 3MiHa IIHU JPYrOro ToBapy

: 160 80 :
COpyUYMHMIIA Takl edexkTu: edext noxomay - ——802—?, edeKT 3aMillleHHs

3

80— 60 = 20, 3aranbHuii e(heKT CTAHOBUTD % -60= _20 :

3
3aoaui

3amaua 2.1. BuBectu HenpsiMy (DyHKIIIFO KOPUCHOCTI JJIs IHAMBIAA 3 (DYHKIIIEIO KOPUCHOCTI
p p VP

u(xl,xz)z(xl +x2)

3agauya 2.2. BuBectu (QyHKIIIO KOPHUCHOCTI JUIS 1HAWMBINA, SKIIO HempsMa (YHKIISA

KOPUCHOCTI 3a/1aHa (pOopMYJIOH0: V( P, Py, Y) = Y( P+ Py )71/0{ :

3angaua 2.3. Hexail ¢yHKIIIsS NOMUTY CHOXKKMBAa4Ya HAa CIK Ma€ BUIJISI: X, :10+l b . Joxin

1

nopiBHioe 120 TpH. Ha TIKAEHb, LiHA COKY 3 TpH. Bu3HauMTH MNOMMUT CHOXKMBayda
MOYATKOBUM Ta MPH 3HMXKEHHI IIHU A0 2 TPH., BU3HAUYUTH CYKYIHY 3MIHY Y TIOIMMTI,
migpaxyBaTti e(dekT 3amilleHHA. Skuii mMae OyTu piBeHb OXOAy, MO0 YTpPHUMYBaTH
KYIIBEIbHY CIIPOMOXKHICTh HE3MIHHOIO TIPH 3HIDKEHHI iHU? YoMy TOpIBHIOBATUME MOMUT
CIIO’KMBa4a Ha CIK 3a HOBOI I[IHH, 2 TpH., 32 LBOro piBHA J0xoAy? BusHauutu edekt

JI0XO1y.
3apaua 2.4. [nauBia, orpuMyroun 3apriaTHio 960 rpH., CokuBae 2 TOBapH IO IMiHaxX 7
ta 5 rpH. Hexaii QyHKIIiS KOPHUCHOCTI 1HIMBINA u(xl, Xz) = XX, .
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a) Buznauntu piBeHb CIOKUBaHHS 1HAMBIIA.

0) Ilicas oapyKeHHS 1HAMBIJ CTaB MOJOBUHY BCiX TOBApiB BiJIJIaBaTH APYKHUHI.

B) Po3paxyBaru iHAEKC 3MIHM CIIOKMBAHHS 1HAUBIIA.

r) [licns po3myuenHs y iHAMBIAA 3MiHHIACSA (DYHKIIIS KOPUCHOCTI: U (Xl, Xz) = XX, .
Po3paxyBaTu HOBUIi CTaH pIBHOBArd iHIMBI/IA.

1) HemonaBHo migBuIuInCs LiHU HA TOBap X, A0 6 rpH. Po3paxyBaTh HOBHI CTaH
PIBHOBAru, BUBHAUYUTU €(DEKTH TOXOy Ta 3aMilIEHHS.
n) [adnsimiitai oukyBaHHS 3MYCHJIU MIIHATH LIHU HA ToBapu 10 piBHA 10 Ta 9 rpH.

BiIMOBIAHO. Po3paxyBaTu HOBMI CTaH pPIBHOBArv Ta €(DEKTH JAOXOAY Ta 3aMIIICHHS Y
MOPIBHSIHHI 3 IONEPETHIM ITYHKTOM.

¢) Sk Ma€e miIBUIMUTHCS TIATHS 1HAUBITY, 00 3aXUCTUTH WOTO BiJT IHQIIAII?
3agaya 2.5. OyHKIis KOopucHOCTI iHamMBIIA 3 goxoaoMm b =350 3amana ¢opmysoro
(X, X, X5 ) =X, X, - X; . LliHa Ha ToBapy cTaHOBIATE P, =7, P, =5, p,=4.

a) Busnauutu crioxvBunii Habip 1HAUBIIA.

0) Ilicns 3MiHM ypsiiy LIHU Ha TOBapu 3MmiHwucsa p, =8, p, =6, p,=6, a goxin
iauBiga 3pic 1o b =400. Bu3HaunT! HOBWA CIIOKMBYMK HAOIp iHIWBINA. BusHaunTH
edexTu 1oxoay Ta 3aminieHHs. Busnauntu inaekcu Jlacneiipeca i [aarme.

3agaya 2.6. CnoxuBau BUOMpae MK TOBapoM X Ta BCIMa IHIIMMH TOBapaMd M 3a

.u(x,m)=Inx+m
JOTIOMOT0F0 (DYHKIIT KOPHCHOCTI :

a) BUBECTH (PYHKIIIIO MOMUTY Mapiajia Ha TOBapH X Ta m.

0) BUBECTH HENPsAMY (YHKIIIO MOMUTY V( Py P2, y).

B) 3a momomMoroo piBHSHHS CIyIBKOTO BU3HAYUTU €(EKTH 3MIIIEHHS Ta JOXOIY
pH 3MiHI1 I[IHK Ha TOBAp X.

3agaua 2.7. Crio>xBa4y Mae (PyHKIIIF0 KOPUCHOCTI u= X1X2, OIOKET b =100 Ip.OJ1. I[iHA Ha
TOBap 2 cTaHOBWUTH 1 Tp.0, Ha ToBap 1 — 3poctae 3 4 no S5 rp.oa. PospaxyBatu edextu
JI0XOTy Ta 3aMilieHHs 32 CIylbKUM Ta XiKCOM.

3agauya 2.8. OyHKIA KOPUCHOCTI JOMOTOCIOJAPCTBA OMUCYETHCS  (HopMyIToro
u(cl,cz) = Cfcg, Je C, - CIOXKMBYI BUTPAaTH IIbOIO POKY, C, — CIOYKHUBYI BUTPATH
HAaCTymHOro poky. Jloxig momorocrnojapcTBa B IMOTOYHOMY M MallOyTHHOMY poOKax
cknazne 33 tuc. rpH. CtaBka BiJICOTKA 3a Jgeno3uTamu a kpeautamu — 10%.

a) Uu Oynme IOMOrocroiapcTBO y MOTOYHOMY POl KOPHUCTYBATHUCS JIETIO3UTHUMH
Y KPEIUTHUMH nporpamamu? SIKIIo Tak, TO y SIKOMy 00cs31?

0) Busnaure peakilito 1oMOrocnoiapcTsa, ekt qoxoay W epekT 3aMilieHHs 3a
CrnynbKuM MPpH TABUIIEHH] CTaBKH BificoTKa 10 20% piuHUX.
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3agauya 2.9. OyHKIIA KOPUCHOCTI JOMOTOCIOAAPCTBA OMHUCYETHCS  (HOpMyIoI0
u(x,X,)=xXx, oxix cnoxusada b =100, uiu Ha ToBapu ckimagarts p, =10, p, =1.

Busnaure edextu 1oxo1y Ta 3aMimeHHs 3a XikcoM Ta CIylubKUM Npu 301IbIIEHH] IIIHU
Ha nepunii ToBap Ha 40%. Busnaute innekcu Jlacneiipeca ta [laarme.

3apmaya 2.10. OyHKIST KOPUCHOCTI CIOkKBada U (Xi, Xz) = X,X,, AOX1l y HOTOYHOMY
poui b=30 y MaifGyTHBOMY — b =50. Ilinx Ha TOBapH y MOTOYHOMY POIIi CTAHOBJISATH
p,=5, p, =2,y maiildbytabomy — p, =6, p,=3.

a) Busnaute eextu 10X01y Ta 3aMilICHHS.

0) BuzHauTe 11iHy mepuioro Topapy y MaiOyTHbOMY TNEpiofi, IpH sKik O 1HAEKC
Jlacmieiipeca craHoBuB 0u 1,2.

3agaya 2.11. OyHKINA KOPUCHOCTI 1HAMBIIA Ma€ BUTJIA u(xl, Xz) = (X1 - 4)(X2 - 6),
iloro Gromxker b =64, a uinu 6uar p, =1, p, =15.

a) BusHaunTH mepexpecHy eNacTHYHICTh MOMUTY Ha Apyre Olaro y MOMEHT
pPIBHOBAru Cro>KrMBaya.

0) BuBenith piBHSHHS KpHBOi Oalay»KHOCTi, Ha fAKii mepedyBae CIOXHBA4 Y
MOMEHT PIBHOBAaru, i, BUKOPUCTOBYIOUHM HOTO, BU3HAUTE, CKUIbKA OJAMHHULD MEPIIOTO
Oytara OyJie CIOKUBATH 1HAMBI, SKII0 B HBOTO Oyne 150,5 ogunuis apyroro 6mara?

B) Po3kiactu peakirito iHauBIa Ha e(DEKTH 3aMiHU ¥ TOXOMY, SIKIIO I[IHA APYTOTO
OJiara miaBUIIMIIACS 1O P, = 2.

3agava 2.12. [nauBia Kymye TIIbKA TPU BUIM TOBapiB: xui0, koBOacy i momoko. Ha
xni6 BiH BuTpaudae 20%, Ha KoBOacy - 50% 1 Ha momoko - 30% cBoro moxony.
BuzHauuT enacTUYHICTh MOMUTY 1HAWBI/IA HA MOJIOKO 32 JOXOJOM, SIKIIO BIJIOMO, 110
HOro enacTUYHICTh MOMHUTY 3a I0X0A0M Ha X110 JopiBHIOE -1, a Ha KoBOacy 2.

3agaya 2.13. [Ipu wini 1 xr 201yk 18 rpH. Ha puHKY OyJIO TpW MOKYIILI: iXHI QYHKIIIT
MONUTY 3a 11HOI Oynu diHiHUME. [lepimii kynue 20 Kr Ipu €1aCTUYHOCTI TOMUTY 32
I[IHOIO -2; Apyruii - 16 Kr npu eTacCTUYHOCTI MOMUTY 3a IiHOoIo -1,5 1 TpeTiit - 24 Kr npu
€JIACTUYHOCTI MOMUTY 3a 1LiHOW -2,5. BuU3HauTe enacTUYHICTh PUHKOBOIO MOIUTY 3a
I[IHOTO.

3anaua 2.14. Ha puHKy sienb ycTaHOBHWJIAcA piBHOBara npu P=4 1 Q=18. [Ipu npomy
KOe(ILIEHT MPAMOI €IaCTUYHOCTI MOMUTy nopiBHIOBaB -0,05, a koedilieHT mpsamMoi
emactuaHOCTi iporo3uitii 0,1. fIka Oyne 1iHa s€np, K0 TONUT Ha HUX 3pocTe Ha 10%,
a TXHs mpomno3uiis - Ha 5% mpu yMOBI JIHIHOTO XapakTepy MOMUTY Ta MPOMO3UIIII 3a
I[1HOIO.

3agaya 2.15. Po3pobutu indopmarliiiHy cuctemy, sika 3a BKa3aHUMH LIHAMHU TOBapiB,
O10/KETOM 1 (PYHKIIIEI0 KOPUCHOCTI PO3paxoBye e(peKTH JOXOIIB Ta 3aMIICHHS 3a
Cayupkum Ta XiKCOM IJIs IBOX TOBapiB OJHOYACHO, BU3HAuae iHaekcu Jlacmeiipeca Ta
[Taame.
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3agaya 2.16. OyHKISA MOMUTY U= Xy, I[IHA TPOIYKTY X JOPIBHIOE 2, JT0XOJI

nopisrioe 120. [ToGyayBaTH KPHBY ,,IliHA-CIIOKMBAHHS" Ta KPUBY MOMHUTY Ha TOBap Y .
U(%0 %) = %%,

3apaua 2.17. OyHKIis KOPUCHOCTI 1HAWUBIAA , OTO/HKeTHE 0OMEKECHHS

3% +2X, = 100. [{ina mepiroro ToBapy 3MeHIIY€eThCs HA | TpH. 3HalTH ePeKTH JOXO0Ty
Ta 3amimieHHs 32 CIylbKUM Ta XiKCOM.

3anaua 2.18. Hexali pyHKIIIOHY€E €KOHOMIKA, A€ 1HAWBIAM MaOTh (PYHKIIIFO KOPUCHOCTI

u(%,X,)=ax'xy 3a006i : ..

. 3apo0iTHa m1aTa 1HAUBIAIB BCTAHOBIIOETHCS 1€PKABOIO HA KOKHOMY
KpoIll. 3 KOXHO1 3apoOITHOI IJIaTH 1HAWBIAM CIJIAYYHOTh MOJATOK Ha JOXOJU (CTaBKa
MIHSIETBCSL JIEP’KAaBOI0 Ha KOXKHOMY KPOIIl B 3aJIS)KHOCTI BiJl HEOOXITHUX PECypciB), a
pelITy BUTpayalOTh Ha KYMIBIIO TOBapiB. SIKIIO NPOTATOM ABOX MOCHUIb MEPIOIIB
IHAMBIA HE KyIye MIHIMaJIbHO HEOOXiIHI KUIBKOCTI TOBapiB, TO BIH BMHpAE.
[Ipuponnuii mpuUpiCT HACEIEHHS KOXKHOTro mepioay craHoBuTh C iHnuBiIIB. JlepkaBa
BUTpAva€ MOJATKM HAa BUIUIATY JOMOMOTH 3 0€3poO0iTTsA, MpUUoMy 3apo0iTHa IuUiaTa
nepesunrye npomomory Ha K%. Ha punky mnparmtoe nBi HenpuOyTkoBi  (dipmMu 3
oOMexxeHuMH BHpoOHMUMMH (yHKIisiMu Koba-J/lyrnaca (BpaxoBaHi TUIbKHA (DaKTOp
mpars Ta TEXHOJOTIA), IKI BUITYCKAIOTh MO OAHOMY TOBapy B HEOOXIIHHMX KUIBKOCTSIX.
Po3po6uTH imMiTamiiiHy MOJENb 11€i EKOHOMIKH.
3agaua 2.19. YV Mikponanmii KuByTh N 0ci0, KOXKHA 3 SAKUX Ma€ (QYHKIIF0 KOPHUCHOCTI

a

u(X,%,)=X"%;?, ne X,X, — KINTbKOCTi TOBapiB, MPHYOMY /ISl KOXKHOTO IKHTES
BUKOHYIOTBCS CIIBBIIHOIIEHHS o, + ¢, =1, o, 20,0, 2 0, BC1 KOe]ilieHTH — BUNIAIKOBI
BeIMUMHU 3 TpoMiKKy Bim O mo 1. Bcel iHauBiAM MaioTh J0OXOAM Yy pO3MIpi
b. e[bmin;b . KoxxHoro mepioay 1iHa Ha OJWH 3 TOBapiB 3pocTtae Ha I%. [lepxkaBa y
KOXKHOMY TIEpioji KOMIIGHCYE BCIM 1HIWBIAaM 3MIHY IIiH Ha BEJIWYHWHY OCTaHHBOIO
po3paxoBaHoro edexty nmoxoay. CTBOPUTH Iporpamy, sika JJIs 3aJjaHuX N, [iH TOBapiB,
MOYATKOBUX MEX JIOXOJiB, 3MIHH I, MOJICITIOE 3arajdbHUI 0OCAT CIIOKMBAHHS TOBApiB y
KpaiHi y KOXXHOMY I€pioJil, pO3paxoBye Uil KOXKHOTO TepioAy iHaekc IiH [laarre,
Jlacneiipeca, dimepa, cymapHy BETUYUHY KOMIIEHCAITIT.

m&X]
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