3. 3acTocyBaHHs JiHIHOI aJre0pu Ta aHAJTITHYHOI reoMeTpil
3.1 IIpocTip ToBapiB. BekTop win

[Tpu moOy10B1 EKOHOMIKO-MaTEMAaTUYHUX MOJIENIEN 4aCTO BUKOPUCTOBYIOTH MOHSTTS
MPOCTOPY TOBapiB Ta BekTopy wiH. Ilim mosapom po3ymilOTh NESIKy MPOIYKIIiO, IO
HAJXOAUTh Ha PUHOK ISl MPOAAXKY Y MIEBHUH Yac y MEBHOMY MICII.

Hexait MaeMo n pi3HMX TOBapiB, 00CAT i-r0 TOBapy BIAMOBIIHO JOPIBHIOE X;, i=1, 2,

.., n. Jleakuii HaOlp UMX TOBapiB MOXHA 3alUcaTH y BUIIIAL BEKTOPY
¥ =(x,%,,...,%,), x,20,i=1,2,...,n. MHOXUHY BCiX HaOOpiB TOBapiB OyjeMO HA3MBATH

npocmopom mogapie C. KoxxHuil ToBap Mae neBHy AojatHy LiHy. [lo3dHaunMo 1iHy 1-TO
TOBapy pi, i=1, 2,..., n. Bekrop p= ( P P, pn) Ha3UBAIOTh 6ekmopom yin. Jljia Habopy

TOBapiB X =(x,,X,,...,x,) PO3IISIHEMO BEKTOP BIIMOBIAHUX IIIH P =( P P, pn).

Ckansipauii 100yTOK
p-Xx=2 px=C(%)
i=1

BU3HAUae I[IHY HA0OPY TOBapiB X .

In0exc cnoswcusyux yin XapakTepusye 3MiHy y Yaci 3arajibHOTO PiBHS I[iH Ha TOBapH
Ta TIOCHYTH, SIKi KyIye HacelleHHs [UIsl HEBHUPOOHHWYOro cCrokuBaHHA. Hexaii
d =(0,0,,---,0, ) — BEKTOP OOCATY CIOKUBYMX TOBAPIB UM MOCIYT, P, =( Py, Pray--es Prm) —

BEKTOP IIIH Y MOTOYHOMY MICAIl, Py =( Py, Poss--s Pom) — BEKTOP IIH y MONEPEIHBOMY

MicAIli. [H0ekcom cnosxcuuux yin y BiICOTKaX Ha3UBAIOTh BEJIMUYUHY

i =219 1000
Po-4

3 wi€l piBHOCTI BUILIMBAE, IO 100p,-J=i,p,-q abo (100ﬁl—ipﬁo)-q=0.

OTtpumaHa pIBHICTh CBIIYHUTH, IO IHJEKC CIOXHUBYUX I[iH i, MOXHA BH3HAYaTH SIK

YUCIIOBUI KOe(IlieHT, NPU SIKOMY BEKTOp { OpTOroHaibHHI 1O BEKTOPY 100P, —i, P, -

[aexe i}l 00YUCTIOITE 32 GOPMYJIIOIO:
(1_71 — Do ) q
Po-T
Ipukaan 3.1. Butpatu ¢ipmu Ha pecypcH, SiKi BAKOPUCTOBYIOTD ISl BATOTOBJICHHS
OJIMHMITI TPOTYKIIii, 3a/1anl y Tabmuiti 3.1.

i=i,~100=100

Ta6auus 3.1. Butpatu ¢ipmMu Ha pecypcu, HEOOXiTIHI JUIsl BUTOTOBJICHHS OJUHUII
MPOTYKITIT

Pecypcu KinpkicTs [{ina 3a oAMHUIIIO,
r.o0.

CupoBuHa A 200 kr 3

Cuposuna B 500 m? 5

Butparu npai 0,65 10




JTFOAMHO-TOJT
Bapricte ekcrutyataii | 0,7 MammmHO-rot 15
o0aHaHH:A

3HaliAITh 1IHY BCIX pecypciB, 0 BUKOPUCTOBYIOTHCS JJIi BUTOTOBJICHHS OJMHUIIL
MPOAYKIII.

Po3p’sizanHs. BBenemMo BEKTOp BUTpAaT peCypciB Ha BUTOTOBIICHHS OJIMHUINI
NpOAyKUii X =(200;500;0,65;0,7) Ta BEKTOP I[iH 3a OJUHHUIIO BIINOBIIHUX PECYPCIB
P =(3;5;10;15).Bapricth BCiX pecypciB, 110 BHUKOPUCTOBYHOTHCS [UIsl BUTOTOBJICHHS
OJIMHULI MTPOJIYKIii, TOPIBHIOE X - p . Maemo:

c=Xx-p=200-3+500-5+0,65-10+0,7-15=3117 r.o.

Hpuxkaanx 3.2. Komepuiiinuii 0aHk, 1m0 ¢GpiHaHCYye OyAIBHUITBO OaraToOKBapTUPHUX
OyJIUHKIB, OTpUMaB Ha OAWH PIK KPEIUTH BiJ TpboX OaHKiB. BoHM Hamamum KpeauTtu y
po3mipax 200 Ttuc. r.o., 300 tuc. r.o. Ta 400 THC. r.0. M PiYHI TPOLEHTHI CTAaBKU
BianoBinHo 40%, 25% ta 30%. BuszHauuth cymy, sIKy OTpPIOHO BUIUIATUTH 332 KPEIUTOM
yepes pikK.

Posp’sizanns. Bektop kpenutie X =(200,300,400), BEKTOP NPOLEHTHUX CTaBOK
D= (1,4;1, 25;1,3) . CyMa BUIIJIaTH 32 KPEAUTOM CKIIAJAE:

c=x-p=200-1,4+300-1,25+400-1,3=1175 r.o.

Ipuxnan 3.3. Busnaute iHAeKe IiH Ta iHAEKC 1HEOIAILII, po3paxyBaBIId BapTiCTh
CIIO’KHMBYOTO KOIIIHKA, 1[0 CKJIAJIA€THCS 3 TPHOX BU1B TOBAPIB Ta MOCIYT, JIJIsi TOTOYHOTO Ta
nonepeaHporo Micsii. HeoOxiaH1 qaHi HaBeAeHO y Taomuil 3.2.

Ta6auusa 3.2. BapricTe TOBapiB Ta MOCIYT CIOXUBYOTO KOIIMKA Y MOTOYHOMY Ta
NOTEPETHHOMY MICSIISIX

Togap OO6csr ToBapy | L{ina oguHuI TOBapy [{ina oguHUII TOBApyY
(mocmyra) y IOTOYHOMY MICSIII, T.0. | y TMIONIepeTHbOMY MICSIII, T.O.
A 3 4000 3500

B 10 2000 1800

C 2 4000 4500

Posp’sizanns. BekTop 00cAry CmoXXuMBYMX TOBapiB { =(3;10;2), BEKTOp WIH Yy
TIOTOYHOMY MicsIll p, = (4000,2000,4000), BEKTOP LIH Y MONEPEIHBOMY MICSIL TOPIBHIOE
D, =(3500,1800,4500). Po3paxyemo IHAEKC LiH:

i =¥~100% _ 4000-3+2000-10+4000-2 1100% =106, 7% .
Py -0 3500-3+1800-10+4500-2

THpexc iHQusi i =i, —100% =106,7% —100% = 6,7%.

3.2 CtaTuuHa MojeJib Mizkraay3eBoro oajgancy (Mojaeab JIeOHThLEBA)



PozrnstHemo cratuyny JiHIAHY MOJIEb Oararoraiy3eBoi EKOHOMIKH. Y OCHOBY L€l

MO/I€JI1 TOKJIaIeHO HACTYMH1 NPUITYIIEHHS.

1. V ekoHOMIUHIH cucTeMI, 110 € 00’ €KTOM MOJICJIIOBAHHS, BUPOOJISIOTHCS Ta
CIOKMBAIOTHCSA N TOBAPIB.

2. KoxkHa rainy3p BUpoOJIsi€ JUILIE OAUH TOBAp, Pi3HI Tally31i BUPOOJIAIOTH Pi3H1 TOBAPHU.

3. Ilix BUpOOHUYMM MPOLIECOM Y KOXKHIM ramgy3i po3yMitOTh IEPETBOPEHHS JESIKUX
TOBapiB y OJAMH TOBAp, NPU LIbOMY BUTPATH CUPOBUHU HAa BUPOOHHULITBO OJIMHHIII
TOBapY 3aJTUIIAIOTHCS HE3MIHHUMU.

Hexait X, — oOcsr BUpOOHMITBA i-ro TOBapy 3a IUIAHOBWH mepiox (pik), a,, —

KiIBKICTh OJIMHULB | -TO TOBAPY, AKY MOTPIOHO BUTPATHTH HA BUPOOHHUITBO OJAMHHMIN | -TO
toBapy, 1=1..,n, j=1..,n. Benuuunna X CKIagaeTbCs 3 JBOX YACTHH: OOCST

BUPOOHUIITBA, [0 BUTPAYAETHCS HAa BHUPOOHMUI MOTpeOU Ta OOCAT BUPOOHHUIITBA, IO
BUTPAYAETHCA HA KIHIEBE (HEBUPOOHMYE) CIIOKUBaHHS. Buxoasiuu 3 nmpunymieHs mojeni 1

n
— 3, BUpOOHHUYE CIIOKMBAHHS |-T'O TOBAapy BCIMa Tally3MH JOPIBHIOE Zaijx j » TOMY YHCTE
-1

BI/IpO6HI/IIITBO i-TO TOBApPy, IMPHU3HAYCHE JIA KiHHCBOFO CIIOKMBaHHsA, CTAaHOBHTD

n
XI_ZaI]XJ’ i:1,...,n.
j=1

SIKIIO IPUPIBHATH YUCTE BUPOOHUILITBO KOXKHOTO |-T'O TOBApy Ta KiHIIEBUHN MOMUT Y,
Ha I1el TOBap, TO OTPUMAEMO CUCTEMY JIIHIMHUX aJire0paidHuX PiBHSHb:

X = aX =Y, i=1..,n. (3.1)
-1

Cuctemy (3.1) Ha3uBarOTh Modennto Jleonmvesa ab0 cmamuuHo0 TIHIUHOO MOOEILIIO
Mmidiceanyseeoeo banancy. Bennuunu y, y cuctemi (3.1) € 3anaHumu.

Otxe, Mmonenb JICOHThEBA € CHCTEMOIO 3 N JTHIMHUX anreOpaidHuX PiBHSAHB 3 N
HesinomMuMu. Cymmuicms _mooeni Jleonmvesa nonsicac v _eusnayenmni 00cs2i6 _6ano8020
BUPOOHUYMEA 2aY3€ell 3 6I0OMUM_KIHUEBUM NONUMOM _HA_IX NPOOVKUIIO HA OCHOBL OAHUX
NPO_MEXHONOIYHI _MOANCIUBOCII _2any3ell, 8i0obpadicenux y Koegiyienmax eumpam ay;

cucmemu (3.1).

BukopucroByoun mozaenb JIcoOHThEBAa, MOKHA PO3B’SI3yBaTH TAaKOXK 1 OOEpHEHY
3aJady. 3a 3aJaHUMM OOCSATaMH BaJIOBOTO BHUPOOHMIITBA KOKHOTO TOBAapy BHU3HAYUTH
00csry HOro KiHIE€BOro CIIOKUBAHHS.

BenuuuHu X, Ta y, MOXKHA 3a/laBaTH Yy BapTiCHMX a00 HATYpaJbHUX OJWHHIIIX

BUMIpY. Y BIAMOBIAHOCTI 3 UM PO3PI3HAIOTH HATYpaIbHUN Ta BApTICHUN MIDKraly3eBUN
Oamancu. Jlam OyneMo po3risaTH BapTiCHUM OaaHc.

BBenemo HacTymHiI TO3HA4YEHHS: Xy~ KUIBKICTh TPOAYKINi -1 ramysi, 1o

BMKOPHCTOBYEThCS JJI1 BAPOOHHMUMX 10Tpeb y | -i ramysi, z; — YMOBHO YHMCTa NPOAYKIIis

J-i ramysi, mo BKIIOYac KiHIEBE CIOXKUBAHHS, OIUIATy Mpali Ta aMOPTU3ALIIO.
[TpuHIIMTIOBa CXeMa MIKTraTy3eBOro OanaHcy HaBeaeHa y Tabmmii 3.3.



Tadauusa 3.3. [[pyHIIMIIOBA cXeMa MIKraly3eBoOro 0ajaHCy y BapTICHOMY BUpasi

I"any3i — BUpoOHMKH lNanysi — cnoxkuBaui | Kinneuit Banosuii
1 2 ... | N | IpOAYKT IIPOYKT
1 Xll X12 v Xln yl Xl
2 X2l X22 s X2n y2 X2
n an Xn2 tee Xnn yn Xn
YMOBHO yuCTa NPOAYKITIS | Z; Z, |...|z n n
Z Yi = Z Z]
i1 -1
Banosuii npoaykr X, X, | oo | X, n n
X =Y X,
i1 j-1

PosrnsnyBmin cxemy OamaHcy 1o CTOBOISIM, pOOMMO BHCHOBOK, IO CyMa
MaTeplaIbHUX BUTPAT OYyJb-AKOi Tajly3l — CHOXHKBaya Ta ii YMOBHO YHUCTOI MPOAYKIIIi
JIOPIBHIOE BAJIOBIM MIPOMYKIIii ITi€T ramy3i:

XJ:Zn:XIJ+ZJl J:11211n' (3'2)
i=1

AHaNI3yI0OUM CXEeMy MDKTrally3eBoro OajaHcy Mo psjakam, MU 0adyuMo, IO BajoBa
IIPOJIYKITIST KOJKHOT rajly3i — BUpOOHHKA JIOPIBHIOE CYyM1 MaTepialbHUX BUTPAT 11 TaTy3el —
CIIOKMBAUiB Ta KIHIIEBOT TIPOAYKINi JaHOi Taiy3i, NPU3HAYEHOI MJIg KIHIIEBOTO
(HEBUPOOHUYOT0) CTIOKMBAHHS :

X => %+, i=L1..,n. (3.3)
I

®opmynu (3.3) OmMCYIOTh CHUCTEMY 3 N PIBHAHB, SKI HA3MBAIOTh PIBHIHHSAMU
PO3IOALTY MPOAYKITIT ramy3el MaTepiaJbHOT0 BUPOOHHUIITBA 32 HANIPSIMaMH BUKOPHUCTAHHS.
banancoBuii xapaktep Tabauili 3.3 MKrary3eBoro Oaiancy BUPAKAETHCS Y TOMY, 110

BUKOHYIOTBCSI PIBHOCTI
n n n

Zyi =22 %=X

j-1 i1 j=1

OcHOBYy MaTeMaTH4YHOI MOJEJNI MDKraiay3eBOTO OanaHCy CKIagae mampuus A
Koeghiyicumie npaAMuxX eumpam ay; I1=1..,n, j=L12,..,n. [i Ha3uWBalOTh TAKOX
mexnonoeiunolo mampuyero. KoedilieHT NpsMUX BHTPAT a,; IIOKA3ye, sKa KUIbKICTh

MPOYKITi i -1 ramy3i moTpiOHa (SKIIIO BpaXOBYBATH JIMIIIE MPSIMI BUTPATH ) 111 BAPOOHUIITBA
OJIMHUILII TPOAYKLIi | -1 raiysi, TOMy BUKOHY€TECS PiBHICTB:



a; =ﬁ, i=1..,n, j=12,..,n. (3.4)
X;

BusHauuBImM KO€IiLIEHTH TEXHOJOTTYHOI MaTpulll A, MU THM CaMUM BHU3HAYAEMO
koediientu moneni Jleonteena (3.1). YV mMaTpuuniit popMi 1110 MOJEIh MOXKHA 3aITUCATH Y
BUTJISIIL

X =AX +Y, (3.5)

me X' =(X0 X0 X0 ), YT =(Vi, Yoreen Yo )

Cuctemy (3.5) MOKHA 3allUCATH Y BUTJTISIII:
(E-A)X =Y, (3.6)

ne E — OMHUYHA MaTPHIIA.
3 (3.6) MOKHA BU3HAUUTH BAJIOBY MPOAYKIIIE€IO X BCIX rany3eu:

X=(E-A)"Y. (3.7)
Tyt (E - A)_1 — marpuis, ooepHena o (E — A)*. Hexait B =(E — A)™*. Toxi (3.7)

HaOyBae Buriasay X =BY, ae Matpuiio B = (E — A) 'Ha3sUBaKOTb Mampuyer) NOGHUX

eumpam, a T KOMIIOHCHTH b, Ha3HUBalOTh Koeghiyieumamu noeuux eumpam. BoHuU

MOKa3yI0Th, CKUTBKA BCHOTO MOTPIOHO BUPOOUTH MPOAYKIIIT i-1 rayty3i Ajisi BUPOOHUIITBA
OJIMHULII MMPOAYKIIIT ] -1 rayry3i, MpU3HAYEHOT AJI KIHIIEBOTO CIIOKUBAHHS.

3.3 YMoBa NpoaAyKTUBHOCTI y MojeJi JIeoHThEBA

[TnanoBi po3paxyHku 3a dhopmynamu (3.7) MalOTh CEHC Y TOMY BHITQJIKY, SKIIO ITi
PO3paxyHKH J03BOJIATH OTPUMATH PO3B’s3anHs X, >0, 1=1...,n.
HeBig’emHy wMatpumioo A Ha3UBAOTh HPOOVKMUBHOW, SKIIO 1CHYE TaKHi
HEB1JI’ €EMHHUI BEKTOp X , IO
X >AX. (3.8)
YmoBa (3.8) o3Hauae, mo s Mojeni Mikramty3eBoro Oanancy (3.1) icHye BekTop Y
KIHIIEBO1 MMPOAYKIIIi 3 I0JaTHUMH KOOPIUHATAMH.
Hns Toro, mo0 watpuis A TpsSMUX BUTpaT y wmoxaeni JleoHTeeBa Oyia
MPOyKTUBHOIO, HEOOXITHO, 1100 BUKOHYBaacs Xo4a 0 0JIHA 3 HACTYITHUX YMOB.
1. Marpuus (E — A) € HEBII'€MHO 00OpPOTHOI, TOOTO iCHy€ OOEpHEHA MaTPHULSA

-1 : . .,
(E - A) , BC1 €JIEMEHTH SIKO1 € HEB1J]  EMHUMM;

2. MaTtpuaauii paag E+ A+ A2 +....+ A +..= Z AX € 30DKHUM, TPUYOMY HOTO CyMa
k=0
. -1
nopisaioe (E—A)";
3. Haii6inbmre 3a MoJTy/TeM BIacHe 3HAYCHHS A MaTpuii A€ MEHIINM 33 OJMHHIIIO;
4. Bci rojIoBHI MIHOPH MaTPHIT (E — A) € IOnaTHUMH.



butbm mpocToto , ajie JuIie AOCTaTHHOK YMOBOKO MPOJYKTHUBHOCTI MATpUlll A €
0OME)XEHHSI Ha BEJIMUMHY HAaWOUIBIIOI 3 CyM €JIEMEHTIB MaTpulli A y KOKHOMY CTOBOIII:
SKIIO CyMa €JIEMEHTIB KO’KHOT'O CTOBMIIS MAaTPUIll A MEHIIA 332 OJUHULII0, TO MATPULISL A €
MPOYKTUBHOIO.

Heoicmoro no mozeni JleonTbeBa X — AX =Y Ha3UBAIOTh CUCTEMY PIBHSIHB JJIS LIH
Ha TOBapH rajay3eu:

P-AP=0, (3.9)

T . i
ne P =(p1,p2,...,pn) — BCGKTOp IIIH Ha TOBapu, A — TCXHOJOI'14HA MaTpHuld,

o' = (gol, 179 gon) — BEKTOp JI01aHO1 BAPTOCTI1 HA OJMHUITIO TOBAPY.

Cuctemy (3.9) Ha3uBaIOTh nPUOYMKOBOIO, SIKILO BC1 €IEMEHTH i1 PO3B’I3KY — BEKTOPY
P € HeBix eMHUMU. [IpoayKTHBHICT, MaTpuill A 3a0e3neuyye NpuOyTKOBICTh CHUCTEMHU
(3.9).

Posrnsinemo npukian moOymaoBu Ta 3acTocyBaHHs Moeni JIeoHTheBa.

Mpuxnan 3.4. YV tabmumi 3.4 HaBeAeHl JaHl MO0 MDKraay3eBoro OajaHCy
€KOHOMIYHOI CHCTEMH, IO CKJIATAEThCS 3 JABOX Taly3eid, 3a OCTaHHIN pIK y TPOIIOBUX
OJTMHUIISX.

Ta6aunus 3.4 Mixrany3eBuil 6ajlaHC yMOBHOT €KOHOMIYHOT CUCTEMH 3 IBOX rajy3ei

lamysi — I"amy3i — cnoxkuBaui | Kinnesuii | Bamose
BUPOOHUKH | A B IPOJIYKT | BUPOOHUIITBO
A 7 21 72 100

B 12 15 123 150

Busnauntu HeoOXimHHMI 00CSAT BajlOBOTO BHUPOOHMIITBA Y KOXHIN ramysi, SKIIO
KIHIIEBE CIIOKWBAaHHA MPOMAYKIIII ramy3i A MOBMHHO 30UIBIIUTHCA YABIYI, a ramy3i B —
3aJIMIIUTHUCS Ha TONEePEAHBOMY PiBHI. 3HAUTH YMOBHO YHMCTY POAYKIIiIO TaTy3ei.

Po3p’si3aHHsl. 3HaAWIEMO €JIEeMEHTH TEXHOJIOTIYHOI MaTpulli A — KoeiIieHTH

X..
NpAMHUX BUTPAT &; = —-. OTpuMyemo:

X.

J

a, == _007;8,=2-2 _014; 8, =X2_-12 _¢12;
X, 100 X, 150 X, 100
, _Xo _ 15 _44q.
X, 150
TexHoyoriyHa MaTpuIlsl A Mae BUTIIS:
(0,07 0,14
0,12 0,10

[lepeBipumo 11 Ha TPOJYKTUBHICTD:



a,+a, =0,07+012=0,19<1, a, +a,, =0,14+0,10=0,24< 1,

Otrxe, maTpuilsi A € TPOAYKTHBHOIO 1 JIJIi JOBUIBHOTO BEKTOPY Y KIHIIEBOTO
CHOKMBAHHS MOXHa 3HANTH BEKTOpP BajJOBOro BUpOOHMITBA X , IO 3a0e3nedye JaHu

BEKTOP KiHL[EBOTO CIIOXKHBAHHs. 3HaiieMo BekTop X 3a opmyioro (3.7): X =(E - A)_lY
BekTop Y KiHLIEBOTO CIIOKUBAHHS MA€ BT
72-2=144
Y = :
123
3HaAEMO MaTPULIO IOBHUX BUTpaT B = ( E- A)_l )

c Al 1 0) (0,07 014) (093 -0,14
1o 1) (012 010) (=012 0,9 )

det(E — A)=0,93-0,9—(—0,14)-(~0,12) = 0,8202.

a1 0,9 0,114
- 0,8202(0,12 0,93/

Bektop X BajgoBoro BUpOOHUIITBA:

160,5

[I{o6 3HaWTH YMOBHO YHMCTY MPOMYKIIIIO TaTy3eil MpU 3HANWICHUX 00CITrax BaJIOBOTO
BUPOOHUIITBA, 3HAIIEMO HOBI 3HAUYEHHS BUPOOHUYOTO CITOKMUBAHHS

X; = X, 1=12; j=12, x,=a,-%=0,07-179=12,53;
X, =8, X, =0,14-160,5=22,47; X,, =a,,- X =0,12-179=21,48,
Xy, =8,, - X, =0,1-160,5=16,05.

YMOBHO YHCTY NPOAYKIIO raiys3eil BU3HAYAEMO 338 (OPMYJIOIO: Z, =X, — X, — X
] =1,2. Maewmo:

z,=179-12,53- 21,48 =144,99 (rpom10BUX OJMHMIIb);

179,0
X:BY:( j

2j?

z, =160,5-22,47 -16,05=121,98 (rpoI0BUX OAVHUIIb).

3.4 Jlinilina Mmoaesib 00MiHy (MiskHapoaHOI TOpriB.i)

3 J0MOMOTOI0 JIiHIMHOT MoJeni 0OMiHy a00 Mojieni MIKHAPOIHOT TOPTiBIi MOXKHA
BU3HAYUTH, SIKUMH TTOBHHHI OyTH CIIBBIIHOIICHHS MK HaIllOHAJIbBHAMU JIOXOJIaMH KpaiH,
0 TOPTYIOTh Mk CO0010, 00 TOPriBiIst Oyia 30a1aHCOBAHOIO.

PozristHemo Mozens MiKHApOAHOT TOPTiBii, Y SKii OepyTh y4acTh N kpaid. Hexai
X, — HaI[lOHANBHUNA JOX1A i -1 KpaiHu, a;; — JacTka HALIOHAIEHOTO JOXOAY | -i KpaiHu, Ky

BOHA BUTpavae Ha Mpua0aHHsS TOBapiB i-1 KpailHU, P, — 3arajbHa BUPYYKa BiJ 30BHIMIHBOT
Ta BHYTPINIHBOI TOPTIBII I -1 Kpainu. byneMo BBaXkaTu, 0 KpaiHa BUTpada€e BECh CBIl



HallIOHAJIBHUM JOX1]] Ha TpHUI0aHHS TOBAPIB BCEPEAMHI KpaiHU Ta HA IMIOPT 3 IHIIMX KPaiH.

Lle o3Hayvae, 1m0 Zaij =1, j=12,..,n.

i=1

Martpuiiro A, eileMeHTaMu K01 € KOe(illieHTH ay; i1=1..,n, j=1...,n, Ha3uBaKOTH
cmpykmypHoro mampuyero mopeieni. CyMa eJIeMEHTIB KOKHOI'O CTOBIUYMKA I[I€T MaTpUIl
JOPIBHIOE OJTUHUIII.

Hexail Ha mpoTA31 MEBHOTO (PIKCOBAHOI'O MPOMDKKY Hacy CTPYKTypa MILKHApOAHOL
TOPTriBJl HE 3MIHIOETHCS, TOOTO HE 3MIHIOETHCS MATPULSL A, MOXKYTb 3MIHIOBAaTHUCS JIMILIE
HalllOHAJIbH1 JI0XOJIM KpaiH, o OepyTh ydacTh y TopriBii. [IoTpiOHO BHM3HAUMTH, SIKUMU
NMOBMHHI OyTH 11l HalllOHAJIbHI JOXOJW, II00 MDKHApOJHA TOPTIBIS 3ajlUIIaIaCcs
30aJaHCOBaHOI0, TOOTO CyMa BMIUIAT YCIX KpaiH JOpiBHIOBaja O CyMmapHid BHUpYYLl Bix
BHYTPILIHBOI Ta 30BHIIIHBOT TOPT1BIII.

Jnst Oyab-sxoi i-i KpaiHM BHUpyYKa Bil BHYTPIIIHbOI Ta 30BHIIIHBOI TOPTIBII

n
P, :Zaijxj, I=1..,n. ¥V 30anaHcoBaHiii cucTeMi MiKHApPOIHOI TOPTiBIi BiACYTHIil
-1

nedinut, To6T0 P, =X, 1=1,...,N.

Hexaili X — BEKTOp, €JI€MEHTaMH SKOTO € HAILlIOHAJIBHI JOXOIU X, X,,..., X , a

ns
eJIeMEHTaMU BEKTOPY P € BEJIMYMHM CyMapHOi BUPYUKH Py, P,,..., P, - OCKiIbkH P = A- X,
TO BUKOHY€ETHCS PIBHICTE A- X = X . OTKe, BEKTOp X € BJaCHUM BEKTOPOM CTPYKTYPHOI
MaTpUIll TOPTiBII A, SIKAWA BIANOBIJA€ OJMHUYHOMY BIIACHOMY 3HAY€HHIO (PIBHICTh
A-X=1-X Buxonyerscs mpu A=1). 3Bincu BummBae, mo GamaHc y MiKHApOIHiH
TOPTiBJl JOCSTAETHCA, SKIIO OJUHUI € BIIACHUM 3HAYEHHSIM CTPYKTYpHOI MaTpHIll
TOPTiBJIl, @ BEKTOp X — BJIACHUM BEKTOPOM, 1110 BIMOBIJAE [IbOMY BIACHOMY 3HAUYEHHIO.

Ipuxnan 3.5. 3HalTH CHIBBIAHOIICHHS HAIIOHAJIBHUX JTOXOJIB TPhOX KpaiH, IO
TOPTYIOTh MK 00010, y 30a1aHCOBaHIM CUCTEMI1 MIXKHAPOHOT TOPTiBIIi, SKIIIO CTPYKTypHA
MaTpPHIlS TOPTIBI1 IS ITUX KpaiH Ma€ BUTIISI:

111

3 2 4

a-ll 11

3 2 2

141

3 4

Po3p’sizanns. [Tepepipumo, un € A =1 BracHnM 3HaueHHAM MaTpHIi A.

211
3 2 4
A-AE=A-E= i 11
3 2 2
1 9 23
3 4



OCKUTBKM CcyMa JBOX OCTaHHIX pSAJIKIB OTpUMaHOi MaTpullli A—E JOpIBHIOE
NEepIIOMY PSAIKY, TOMHOXEHOMY Ha (—1), TO BU3HAUHMK I[I€l MATpULl JOPIBHIOE HYJIIO,
omxe, A=1 € BmacanM 3HauweHHsM MaTpuii A. J{ns 3HAXOMKEHHS BiIOBITHOTO HoMy
BIIACHOTO BEKTOPY X pO3B’shKeMO cucteMy (A—E)X =0, abo

_2 11
3 2 4
0
o1 o1 ||
= = = |x |=|0
32 2 || 7],
3
1, 3
3 4

Metonom 'ayca 3HaX0AUMO PO3B’SI3KU LIET CUCTEMU: X, = 2,25X,, X, = 2,5X;, X3 =C
— JIOBUTbHA J10AaTHA KOHCTaHTa. TakuM 4YMHOM, 30aJIaHCOBAHICTb TOPTiBJl PO3IVISIHYTHUX
TPHOX KpaiH JIOCATAETHCA, SIKIIO 1X HAIIOHAIBHI JOXOJU 3HAXOISTHCS Y CITIBBIIHOUICHHI

2,25:2,5:1.
3.5 [Ipukyaaam 3acTocyBaHHS METOAIB Ta Mojiejlel aHATITUYHOI reoMeTpii

PosristHemMo npuKIa M 3aCTOCYBaHHS METOJIIB Ta MOJICICH aHAITUIHOT TEOMETPii y
EKOHOMIYHMX JOCTDKeHHSIX. OJHUM 3 TaKUX MPUKJIAIIB € MOJCIIb PIBHOBArM PUHKY, IO
JT03BOJISIE€ JOCTIIUTH MeXaH13M (GOpMyBaHHS I[IHU TOBapYy.

Hexaii p — 1ina ogunwuii ToBapy, S(P) — KUIbKICTh OAMHMIIL TOBApPY, SAKi MPOAABII
IPOIOHYIOTh Ha PUHKY 3a Mi€0 MiHOI0 (@ynryia nponosuyii), q(p) — KIIBKICTh OAHMHHIIb
TOBApy, Ky MOKYII OaxaroTh MpuadaTd 3a wiHow p (@yuxyis nonumy). Buxopsuu 3
€KOHOMIYHOT'0 3MICTY (PYHKI[i TIPOTIO3HITIT Ta MMOMUTY, MOYKHA CTBEPIXKYBATH, 110 MepIia 3
HUX € 3POCTar0uol0 (yHKIi€lo, apyra — crnagHoro. LliHy p°, 3a gkoi IONMT Ha TOBap
JIOPIBHIOE HOTO TMPOMO3HUIIii, HA3UBAIOTh PIBHOBAMICHOI YiHOW TOBapy. s piBHOBaXKHOI

s s(p*)=q(p").

SIk110 Ha KOOPIMHATHIN TUIOMIMHI 3 TOPU30HTAIBHOIO Biccto Op moOynyBatu rpadiku
(GyHKITIM TOTUTY Ta MPOIO3UIii, TO BOHU MEPETHYTHCS Y MESIKIA TOYIT E*( p*, q( p* )) , AKY
HA3UBAIOTh MOUYKOI0 PIBHOBALU.

Ipukaax 3.6. 3a ymoBH, mo QyHKIs monuTy Ha ToBap Mae Burisan (=40-5p,
dbynkiis npono3umii S=7,5p—10, Bu3HauuTH Ioro piBHOBaXHY IiHy. Hexal ypsn
BCTaHOBUB (hiKCOBAHMM aKIIM3HUHN MOAATOK 1 332 OJTMHUIIIO TOBAPY. 3’ SICYBaTH, SIK 3MIHUTHCS
MIpH [IbOMY PiIBHOBAXHA I[iHA Ta 0OCST peaizailii ToBapy.

Po3p’si3anns. PiBHOBaXHY ILiiHY TOBapy p 3HAXOZMMO 3 yMOBH S(p*)= q( p*) :

10610 7,5p" ~10=-5p" +40,12,5p" =50, p" = 4,q( p*) =s( p") =—5- 4+ 40= 20. Oxe,

TOYKA PiBHOBAIM IS IOTO TOBapy E = (4; 20) :

3a HasBHOCT1 aKIM3HOTO MOMATKy 7 T.0. 32 OJAWHHUIIO TOBAPY, (PYHKIIiS MPOIIO3UIIIT
3MIHHUTBCA 1 11 Tpadik 3MICTUThCS Ha 1 ONMHULIb MPaBOpyd. MaeMo:
s(p-T)=7,5(p—T)-10.
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@DyYHKI[IS TONUTY MPH [IbOMY 3JIUIIAETHCS HE3MIHHOIO.
BusHaunmo HOBY 1iHY pIBHOBAaru:

7,5(p-T)-10=-5p+40=p"=4+0,6T .
BinnoBigHuii o0csr peanizaiii CTAHOBUTB:

q(p")=s(p")=40-5(4+0,6T)=20-3T.
OT1xe, HOBa TOYKA PIBHOBAru Ma€ KOOPJIUHATH: (4-0,67;20-3T).

[Ile oAHMM TPUKIATOM 3aCTOCYBaHHS METOJIB aHAJITUYHOI TeoMeTpii Y
€KOHOMIYHMX JOCHIUKEHHSX € BH3HAUEHHS mouKu 6Oe330umkosocmi, TOOTO 00cCATY
BUPOOHMIITBA MPOIYKITii, IS TKOTO JOXO/ MiIPUEMCTBA JOPIBHIOE IOTO BUTpaTaM.

Hexail mignpueMcTBO BUpOOJIsi€ MEBHY MPOAYKIIIO 1 Mpojae ii 3a I[IHOI p T.0. 3a
OJIMHHULIIO. 3aJeXHICTh BUTpPAT HAa BUPOOHMITBO MPOAYKIIi Bl 00CATY BHUPOOHHITBA X
OJMHUIIb CTAHOBUTH ), =ax+b (Qyukyia eumpam), 3aNeKHICTh JOXOAY Bia peanizamii

nponykuii Big 1 obcary y, = px (pyuxyis 0oxody). Touxy O0e330MTKOBOCTI JUIs
BUPOOHUIITBA IaHOT MPOTIYKI[iT BU3HAYAEMO, PO3B’sI3aBIIHU PIBHIHHS Y1 =Yy2 a00 ax+b = px

. Touka 0e330UTKOBOCTI

. 3B1JICH BUILIMBAE, 1110 BEJIMYNHA TOYKH 0€330UTKOBOCTI X* =

p—a
€ TOUKOI niepeTuny rpadikiB GyHkIii Butpat Ta ¢yHkiii goxoay. Koopaunartu 1iei Touku
: b b : : :
Ha Tpadiky —;—p . [Ipubytok Q(x) miampueEMCTBA BU3HAYAETHCS K PIZHUI MIXK
p—a p-a

3HAYEHHAMH y Toulli x QyHKIiH qoxomy Ta BUTpaT: Q(X)=y,(X)—y,(x). Ipn 0<x<x’
Q <0, rpadix pyHKIiT 70OXOXY MPOXOIUTH HIXKYE I'padika GyHKITIT BUTPAT 1 MiAMPUEMCTBO
mae 36uTkh. [Ipr X > X* Q > 0 i miAnmprHeEMCTBO OTPUMYE IIPUOYTOK.

Mpuxnaxg 3.7. TpancnmopTHi BUTpaTH y Ha TEPEBE3CHHS OJWHHII BaHTAXY
3QJII3HUYHUM Ta aBTOMOOUIBHMM TPAHCIIOPTOM Ha BiJICTaHb X BU3HAYAETHCA 32 (HOPMYJIaMHU:

1

Vo, = Ex +100 ta y, =x+50. BusHauuTH NONUTBHICTH BUKOPUCTAHHS MEBHOTO BHIY

TPAHCIIOPTY Y 3aJIGKHOCTI B/l BZICTaH1 MEPEBE3CHHS.
Po3B’s13aHHs. 3HaiiieMO 3HAYCHHS X, MIPH SIKOMY BUTPATH Ha TIEPEBE3EHHS KOKHUM
3 BUJIIB TPAHCIIOPTY CHiBMaal0Th. OTPUMYEMO:

%x+100=x+50:>x=100.

Orxe, mpu X<100 km y,, <. , TyT BurimHile BUKOPHCTOBYBATH ABTOMOGINbHHUIT

tpancnopr, npu X>100 xm Viem. > Vours TOMY 'y 1IbOMY BHIAAKY JOLLIBHO
BUKOPHUCTOBYBATHU 3aJII3HUYHUN TPAHCTIOPT.

3.6 ITouATTA OIOAKETHOI MHOKHUHHU

PosrnstHemo n-BUMIipHMIA TPOCTIp TOBapiB, €IEMEHTaMHU SKOTO € HabOpHW TOBapiB
X =(x,,%,,...,x, ), € Xi — KUIBKIiCTb i-ro ToBapy. Hexaii P — BEKTOp I[iH HA TOBAapH HaOOPY,
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n
P=(py,p,.., p,)- Bapricts Habopy ToBapis X PX = Z P.X;. Habopu toBapiB X ta Y €
i=1
CKBIBAJICHTHUMH ( X ~ Y), SIKIIO I[iHAa [IUX HAOOpiB ojHaKoBa. [[iicHO, BITHOIIECHHS PIBHOT
BapTOCTI € BiJHOIICHHSIM CKBIBAJICHTHOCTI, OCKLIBKH BOHO € pedIeKCUBHUM (X ~ X ),
cumerpuuauM (X ~Y <Y ~X) ta tpamsutuBHUM (X ~Y AY ~Z =X ~Z), TOOTO

O3HAYEHHs BIIHOIICHHS €KBIBAJIGHTHOCTI BUKOHY€TbCS. MoOKHa 3ampornoHyBaTH 1 1HIII
B1IHOIIIEHHS €KB1BAaJEHTHOCTI HA MPOCTOP1 TOBAPIB.

PosristHemo mpocTip ABOX TOBapiB, €€MEHTAMHU SIKOTO € Habopu (x1, x2). Habopu
TOBApI1B OJIHAKOBO1 BAPTOCTI ¢ YTBOPIOIOTh YACTUHY NPSIMO] L¢ 3 pIBHAHHAM p,x; + p,x, =C
, pO3TalloBaHy Yy MEpUIOMY KBaJpaHTI KOOpAMHATHOI mmiuomuHu Oxixp. Llg mpsma
MEePICHANKYISPHA 10 BEKTOPY WiH. SIKIO ¢1< C, TO mpsiMa L MapaienbHa OpsiMii L, Ta

po3TaiioBaHa OJMK4e 10 MOYaTKy KoopauHaT. Hexaii Q — KomTy, 1o JOpiBHIOIOTh IOXOAY
crokrBaya. MHOKMHHY BCiX HAOOP1B TOBAPIB, BApPTICTh SIKUX HE NepeBuInye Q, Ha3UBaIOTh
010024cemHOoI0 MHOMCUHOIO B.

BrokeTHY MHOKHMHY MOYKHA BU3HAYUTH HACTYITHUM YHHOM:

B(P,Q)={X eC:pX + PX, +...+ P,X, <Q} ={X eC:PX <Q}.

Meoicero 6100#cemnoi’ MHOICUHY HA3WBAIOTh MHOKMHY HAaOOpIB TOBapiB, BapTICTh
AKUX J0piBHIOE Q! G(P,Q)={X € C:PX =Q}.

Y ABOBHUMipHOMY MPOCTOpPI OFO/PKETHA MHOXKHHA YTBOPIOE TPUKYTHHK Yy TEPIIOMY
KBaJIpaHTI, OJIHIEIO0 3 BEPIIMH SIKOTO € MOYAaTOK KOOpAHUHAT. Mexa 00/ KEeTHOI MHOXUHU
NePHEHIUKYIIpHA O BEKTOPY IIH 1 € BIAPI3KOM MK OCSIMHU KOOPJMHAT Yy TEpIIOMY
KBaJpaHTi. Y TPUBUMIPHOMY BHUIIAJIKy OFOJI)KETHOIO MHOKHHOIO € TpUTPaHHA ITipamiza, a ii
MEXEI0 — MOXWIa IPaHb MK KOOPAMHATHUMHU TUIOIIMHAMH Y TIEPIIOMY OKTAHTI.

3anuTaHHA TA 3aBAaHHA JIS1 CAMONIATOTOBKH

1. V peskiit ramy3i 4 miaANpUEMCTBA BUITYCKAOTh 3 BHAM MPOAYKINi. Y MaTpui A(4x3)
3a/1aHO OOCSTH BUPOOHHIITBA MPOJYKIIi HA KOXXHOMY 3aBO1 Yy IMEpUIOMY KBapTaili, y
Marpuili B(4x3) — y ApyroMmy KpapTaii. 3HalTH: a) 00CATM BUPOOHMITBA MPOMYKIIii
KOXKHOTO BHJYy 3a TepIie MiBpiuds; 0) mpupicT oOCITIB BUPOOHHUIITBA MPOAYKIN Y
MePIIOMY KBapTalli MOPIBHAHO 3 IPYTUM KBapTajaoM, SIKITIO

2 3 7 3 0 2

1 2 2 2 41
A= , B=

4 1 5 4 3 2

2 1 3 5 2 4

2. TlinnpremcTBo  BHpOONse 3 BHAM TPOAYKIii. Moro BHpOGHMYZ mporpama
XapaKTepU3yeThCs BEKTOPOM A =(100 200 100). Ilima peamizauii oxuHuIi

IPOYKIIi | -r0 TUIly y | -My pErioHi 3alaHa MATPHULIEIO B (3x4), ne b, —1iHa peanizanii

TIPOJIYKIIii i-ro THIY y j -My perioni. 3naiitn Marpumro C Bupyukn minmpuemcrsa mo
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perioHam, siKIIo

B =

N PN

315
3 2 2.
4 2 4

4. TlinnpueMcTBO BUPOOIISiE 3 TUIIM MPOAYKIIT, BAKOPUCTOBYIOUM 4 BUAM pecypciB. Hopmu
BHUTpAT |-I0 THMIy PECYpPCiB Ha BUPOOHHMITBO OIAMHHMIN | -ro BUAY IPOAYKLIi 3a1aHi y
MaTpuill BUTPAaT A(4x3). Bekrop X Bu3Hayae 0OCATH BUPOOHUIITBA TPOIYKII

KOKHOTO THITy. BH3HAYNTH MATpHUII0 O MOBHHX BUTPAT PECYPCiB KOKHOTO BHIY HA
BUPOOHUIITBO BCI€T MPOYKILii, SIKIIO

2 5 3
01
= , X =(100 80 110).
131
2 2 3

5. B yMoBax morepeqHpol 3amaul 3a1aHO BEKTOp P =(10 20 10 10), €JIEMEHT P,

SIKOTO JIOPIBHIOE BAapTOCTI |-TO THITYy PECypcCiB. 3HAHTH TOBHY BapTICTh BUTPAYCHUX
pecypcis.

6. JliIBpHICTE €KOHOMIYHOI CHCTEMH, IO CKJIATAEThCA 3 JBOX Tally3ei, Ha MPOTA3i
OCTaHHBOT'O POKY XapaKTePU3YEThCSA HACTYITHUMU JaHUMU, HaBESJCHUMHU y TaOywIli (B
I'POIIOBUX OJMHHIIX). 3HAUTH TEXHOJOTTYHY MATPUITIO A 11i€T eKOHOMIYHOT CUCTEMHU.

lamysi- Tanysi- . | BasioBwuit o6csr
CIOKMBaYi
BUPOOHUKH A 5 BUPOOHUIITBA
A 100 | 160 500
B 275 | 40 400
0,2 03 O
7. 3’scyBaTu, UM € MPOIYKTHBHOIO TexHosoriyna marpuns A= 01 0 0,3
06 01 0,2

8. V Tabmuili HaBeIEHO MaHI MDKIramxy3eBoro OajaHCy 3a 3BITHUU TEPIOJ y YMOBHUX
IPOIIOBUX OJMHMIIIX. 3HANTH HEOOXITHUIA 0OCST BAJIOBOIO BUPOOHMIITBA ISl KOXKHOT
rajy3i, SKII0 3a TUIAHOM KIHIIEBE CIIOKUBAHHS y €HEPreTHUIlI TOBUHHO 30UIBIIUTUCA Y 2
pasu, a y MammrHOOYyBaHH1 piBE€Hb KIHIIEBOTO CIIOKUBAaHHS MOBUHEH 3pocTh Ha 20%.

: ["amy3i-criokuBadi dakTUUHE Banoswnit
lanysi- )
BUPOOHUKHU Enepreruka | MamunoOyayBaHHsS KIRHCBC obear
CTIO’KMBaHHS | BUPOOHHUIITBA
Eneprertuka 100 160 240 500
MammuHoOynyBaHHS 275 40 85 400
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01 05
9. 3amaHo TEXHONOTIYHY MaTpPULIO (MATPUIIO OPSIMUX BUTpAT) A= 03 02/ 3HaiTh:

a) BEKTOpP BaJIOBOTO BHPOOHMIITBA X , 110 3a0e3euye MJIaHOBE KIHLIEBE CHOKMBAHHS

400
Y = 500 ; 0) mpupicT AX BaJlOBOrO BHUPOOHUIITBa, IO 3a0e3neuye 30UTbIICHHS

100
50

10.Ha mutaHoBuii mepioa BiOMI HaBeleH1 y TaOauul Koe(illeHTH NpsSMHUX BUTpaT Ta
BEJIMYMHA KIHLIEBOIO CIOKMBAHHS y MPOMHUCIOBOCTI, CUIBCBKOMY TOCHOJAPCTBI Ta
IHIIMX Taly3dX. 3HAWTH OOCATM BaJIOBOrO BHUPOOHMIITBA MPOAYKII Yy ramys3six Ta
MDKraiy3eBl ocTayaHHs.

KIHIIEBOTO CIIOKUBaHHS HAa AY =

["any3i-cioxkuBayi Kinnese
lMany3i-BupoOHUKH ) CuIbChKE ) . | cmoxuBaHHs
[IpomucioBicTh [HIm ramysi
rOCIOIapCTBO (r.o.)
ITpomucnoBicTh 0,3 0,25 0,2 56
CitbChKe TOCIIOIAPCTBO 0,15 0,12 0,03 20
a1 ramysi 0,1 0,05 0,08 12

11. Yucroro mpOAYKIIIEIO Taly3l Ha3WBAIOTh PI3HUII0O MDK ii BaJlOBOI MPOAYKIIIEID Ta
MPOJYKIIIEI0 BCIX Taly3ei, BUTpAueHOI Ha BUPOOHHUIITBO y JaHii ramxysi. B ymoBax
HoTnepeIHbo1 3ajadyi 3HAWTH YUCTY MPOIYKIIIO MJis MPOMHCIOBOCTI, CUIBCHKOTO
rocroAapcTBa Ta IHIIUX raxy3ei.

12. V Tabnuii HaBeAeHO JaHl MPO AISUIBHICTh €KOHOMIYHOI CHCTEMHU, IO CKIAJAETHCS 3
JIBOX Tay3eH, a TaKOX IJIaH BUPOOHUIITBA MPOIYKIT JIJIs1 KIHIIEBOTO CIIOKUBAHHS Y Y
MaiOyTHbOMY Tiepiofi (B T.0.). 3HAWTH MATpUILl NPSAMHUX Ta TTOBHUX BUTPAT, a TAKOX
o0Ocsr BaJloBOrO BHUPOOHMIITBA MPOAYKIN Yy TUTAHOBOMY IIepioiai, mo 3abesmedye
BUPOOHUIITBO MPOAYKITIT KIHIIEBOTO CITIOKMBAHHS Y .

lamysi- | [any3i-cioxuBayi .| [Ima" k1HIIEBOTO
Yucra npoayKiis
BUPOOHUKH A B CIIOKMBAHHA, Y
A 80 120 300 350
B 70 30 200 300

13. V mpocTopi ABOX TOBAapiB 3 BEKTOPOM IiH P =(2;5) BKaXIiTh rpadiyHO MHOKHHH

HaOopiB 1iHoM0 a) 40 1.0.; 6) HE OuThIIe 60 T.0.; B) HEe MeHIIe 30 r.0. 1 He OutbiIe 40 T.0.
14. Jlna nBox TOBapiB 3’SICYyHTe, SIK 3MIHIOETHCS OFO/PKETHA MHOXKMHA Ta 11 MeXa, SIKIIO a)
3MIHIOETBCS JIUIIE TOXOJ; 0) 3MIHIOETHCS I[IHA JIMIIIE OJHOTO TOBAapy; B) 3MIHIOIOTHCS
00U IBI IIHU, ajie TX CIIIBBIAHOIIECHHS 3aJUIIACTHCS CTAJINM.
15. V mpocTopi TphOX TOBApiB 3 BEKTOPOM ILIH P =(2;3;5) BKaXITh IpaQivHO MHOKHMHH

HaOopiB 1iHOMO a) piBHO 40 T.0.; 6) He Menmre 20 r.0.; B) He Outbme 60 T.O.
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