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and written speech. Being familiar with grammatical mod- interest of native speakers to the stated topic and the natu-
els allows minimizing inter language effects and makes ralness of the discussion.
possible to avoid many mistakes in the further mastery of a The text is compiled by the authors in a similar way so
foreign language. The grammar of any language and its that the person, reading it can easily recognize the type of
vocabulary regularly undergo changes and continuously  text that is familiar in everyday life. It can be personal let-
develop. ters, advertisements, texts of popular science, cooking reci-
According to E.V. Nosonovich and R.P.Milrud, func-  pes, excerpts from the biography of famous people: popular
tional authenticity is determined by natural features music performers, politicians, athletes, which is interesting
while selecting linguistic activities to meet learning objec-  for this group of readers [3,4].
tives. A variety (in the stylistic plan) of texts allows the It is also important to take into account the authenticity
learner to understand a separately taken authentic text and  of the national mindset in the selection of materials: the
use the optimal means of expressing thoughts that are rele-  desire to reflect the situation that is usual and routine for a
vant in a particular communicative situation. native speaker may not always be adequately perceived by
The significance of cultural authenticity is determined  students. There are certain speech taboos for discussing
by the close relationship with the culture, peculiarities of  some topics, for example, connected with religion, income,
life, behavior and mindset of the target language country  and personal problems.
[5:800]. Reactive authenticity. implies that in a real communi-
Informative authenticity. of an educational text im-  cative situation any text, which is either read or listened,
plies the fact that any natural text contains new information  causes a certain reaction. Therefore, when developing an
that could raise reader’s interest. Therefore, it is required to  educational text, it is necessary to endow with emotional
adjust the content taking students’ age, and interests into  coloring and provide feedback from the mental and speech
consideration and evaluate information in terms of meaning  activities.
and accessibility for students. The text is considered as in- Authenticity of the decorated text suggests the presence
formatively authentic if it can make a learner interested  Of é)hotos of characters; auditory series: all kinds of noises
who reads or listens to this text. and sounds, which allow facilitating its understanding.

Currently, the informative feature of methodical authen- dAuthéanti(cj Iearrp}ing tasks stimulﬁjcehinteractifon Wi(tjh_ te>;1ts
ticity is one of the determining factors in the selection of ~ and are based on the operations, which are performed in the
educational materials. The students are provided with texts ~ ProCess of working with source information outside of the

containing relevant information for them: the life of foreign clas(s:rgggu[sfs;(:)lnol].Thus an authentic text is not onlv a con-

students, traditions and customs of the target language  cept that is based on originality, authenticity, but also takes
country and historical and other facts. into account a number of characteristics that allow such a
Situational authenticity. implies the naturalness of the  text to be called as authentic discourse and to perform a
situation, which is offered as an educational illustration, the  variety of learning tasks.
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PE3IOME
Ymly Makonasa yeT THUIAPMHH YKUTHIIA ayTeHTHK MaTepuauiapiad (GoHJalaHuIl yCyJulapyu KeNTHPWIraH. AYTEHTHK TabJIHMM
Basudanapy MaTH OMIIaH ¥3apo parOaTIAHTHUPUIN Ba CHH(AAH TalIKapu MaHOanap, axOopoTaap OMIaH WIIIAMI )KapaéHUIa aMaira OIlu-
puiaairad ornepanysiiapra acocjlaHraH.
PE3IOME
B cratne npempiararoTcss METoAbl MCIIOJB30BaAHUA AYTCHTUYHBLIX MaTCpUalioOB B 06y'-{€HI/II/I HWHOCTPAHHBIM S3bIKaM. AyTeHTI/I‘IHLIe
yaeOHbIe 33/IaHHsI CTUMYJIHPYIOT B3aHMOJICHCTBHE ¢ TEKCTAMU M OCHOBAHBI Ha OTIEPAINSIX, KOTOPHIC BEITOIHAIOTCS B MPOIIecce padoTHI C
HCXOHOM nHpopMaryeil BHE ay TUTOPHN.
SUMMARY
The article proposes methods of using authentic materials in teaching foreign languages. Authentic learning tasks stimulate interac-
tion with texts and based on the operations, that are performed white working with source information outside the classroom.

EXCEL 9JIEKTPOH KECTE TPOT'PAMMACBIH/IA CBI3bIKJIBI HPOFPAMMAJIACTI)IPBI?
MOCEJIEJEPUH CUMIIJVIEKC YCbLJIbI MEHEH HIEINY
P.M.)KanenoB — accucmenm oKbImbLyuibl
OorcUuHUA3 amvinoaesbl Hoxuc momnexemaux nedazoeukanibl UHCMumymol
K.M.’KanenoB —accucmenm oxbimulyuivl
Myxammeo an-Xopesmuii amvinoazvt TUTY Hoxuc ¢huruans
TasiH4 cy3/1ap: YM3HKIIH JaCTYPJIALITHPHUIL, CHMILIEKC YCYJIH, Makcaa QYHKIMACH, TassHY €4UMHU, Oa3KC, ONTUMAJ SUHM.
KiioueBble ci10Ba: JIHHEHHOE MPOrpaMMapupOBaHue, CUMIUICKCHBIH METOJ, IiejeBas (GyHKIHs, OMOPHOE pelieHre, 6a3uc, OnTH-
MaJbHOE pelLICHHE.

Key words: linear programming, simplex method, criterion function, the basic solution, basis, the optimum solution.

Cummnexc ycbuibl, CIT (ChIBBIKIBI TporpamMmalnac- Meiinn, wMatpunaiblk kepuHUcTe kaspuiran  CIIT
THIPBIY) HBIH KAJIETCH MOCENICCHH WICHIMYTe KOJUTAHBIYFa  MoceJecH OepHireH OOJCHIH:
00JaTyFbIH, KE€H TapKaJFaH Xop TopeIUIeMeln ecaruiay z(x) = (¢, x) » min(max), Q)
yCBhUTBI 00Jaabl. Byn yChIIABIH MOHHCH MBIHAJaH MOapar:
MOCEJICHHH TAsHBIII MICHIMMIICPUHIH 0a3uciepu OoMbIHIIA Ax < b, )}

OHBIH OINTHUMAJJIBIK IICIINMHU TaObUTFaHIIA W30e-u3 aira

Kapaif JKyprcTH arytaTansl [1]. x=0 3)
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Byn mMoceneHn CHMIUIEKC YCBUIBI MEHEH IIEIINY YIIBIH
AJIBIH aJ1a TOMEHJIETH KYMBICIIAp OPbIHIaHAIbI:

- MOCEJICHHMH MAaTeMaTHKaJbIK MOJAEIM KaHOHUKAJbBIK
KOPUHNCHHE KEITUPUINI Ka3bUIaIbl;

- MOCEJICHHH OaclIaHFbIII TAasSHBIII MECIIHMHU TaObIIa bl;

- JIOCIIETIKA CHUMIUIEKC-KECTECHHE, OACTaHFBIII TasHBIII
HICIIMMHHE COHKEeC KeJIEeTyFhIH TOMEHJIETU MarJblyMatiap
Ka3pUtapl: MakceT (YHIMACHIHBIH Kod(duIueHTIepu:
re3ekteru 0a3ucTu ay3eryrbiH Bekropnap (b-0asuc Garana-
col); Cs OaraHacblHa Te3eKTErM O0a3MCTHH BEKTOPJIAPEI
KaHJal WMHJOEKCKe uiie 0oJica, Tall COHIAW WMHIEKCKE Hiie
MakceT (YHKIUSACHIHBIH KO3()(UINEHTICPH >Ka3bUIalb;
P,0araHachIHa AOCJICTIKH TastHBIII MICIIMMUHUH OH Oenruin
NYy3UYIIMIIEPU KasbUIajael, P; OaraHanapbiHa J9CIIETKH
MOCEJICHHH HICKIEYIepUHNH K03 OHUIINCHTIIEPUHEH AY3HII-
TeH BekTopiap xassuiansl; Py, P,, .., P, BekropiapsiHa
colikec keneTyrbin  §;(j = 1,n) OGaxamapbl CHMILIEKC-
KECTCHMH €H COHFBI KaTapblHa JKa3blaasl [2].

8;(j =1,n) OGaxamapsl MbiHa (opMynanap MeHeH

AHBbIKJIaHaAbI:
m

6;=2z—c, z;= Zciaij, j=12,..,n

i=1
AFbIMIaFpl 0a3UCTETH MaKceT (PYHKIUSICHIHBIH MOHUCH
m

Zy = Z CiQjp

i=1
P, 6araHachIHBIH €H COHFBI KaTapblHa jKa3blIabl.
CHMILTEKC YCHUIBIHBIH €camiay aJropuTMu
1.)Kokapeija KepceTHNTeH Kojenep OOWBIHIIA CHM-
IUIEKC-KECTE TONTHIPELIAIBL.

2.Erep ne Gapibik j = 1,2,...,n ymbin §; = 0 Goica,
OHJa OaCIIaHFBIIT METTUMHI MOCEIICHIH ONTUMAaJUTBIK
LIEITMH OO0JIaJIbl.

3. Erep nie §; < 0 TeHcusmukiepu 6ap XoM KecTeHHH Py
OaraHachlHIa OapibIK dyeMeHTiepu a;, < 0 Oonca, oHaa
MOCEJICHHH MaKCeT (YHKIHUICHI MOCEICHUH MYMKUH
OoJIFaH MISHIMMIICPUHUH KOTUTUTHH/IC KOKAphIIaH merapa-
nanOaraH Oomagbl (MaKCUMyM MOCEIECH IICIIUMTIEe Hife
OOIMaiIb!).

4.Erep nie §; < 0 Gaxanape! 6ap xom Oyn Tepuc 6axana-
pra ColKeC KeNeTyrblH P; OaraHanapeiHIa €H KeMuHIEe Oup
a;j > 0 onementn OGap Oonca, OHIa OypBIHFBI TasHBILI
HICITHMUHE CaJIBICTBIPFaH/Ia KAKChI, )KaHa TasHBIII IICIIH-
MUHE 6THY MYMKHH 0OOIabl.

5. TasHBIII IIEMIMMIN JKAaKChUIAY YIIBIH Oa3ucKe KHp-
TH3UJIETYFBIH P BEKTOpBI, €H KUIIM Tepuc §; 6axachl Me-
HEH aHbIKIaHanel. byHmali Oaxa kaiimackaH OaraHa
Oarpapaayumbl 6araHa Jien aTanajibl.

6. DBa3suCTeH IIbIFApBUIATYFBIH BEKTOPIBI aHBIKJIAY
YIIBIH 0apiblK a;, > 0 smeMeHTiepu OobIHIIA min(bj /
aik) MOHHCHH Tabanel. Meinm, Oyn MUHUMyMFa [ =71
6onranna epucwicuH. CoHaa 6asucteH P. BeKTOpHI 0a3u-

Ilim hdm jdamiyet. X23.2020

CTEH IIBIFAPBIIAABI XOM A, IIEeIIHYIIN 3JIeMeHT JIeT aTa-
namel [3].

7. YKaHa TasHBIII HIEIIUMUHE COMKEC KENETYFbIH CUM-
MJIEKC-KECTE TONTHIPbUIAJIBI.

ByHBIH yIIBIH: a) )KaHa TastHBIII IICITUMHUH OH

Iy3UyLIUIEpU
) b; — (ab—r) air, i # r 6oaraHga
bl rk (4)

b )
-, i = roéosFaH/a

(dopmynamapsl MEHEH, aj P] BEKTOPJIAPBIHBIH KaHa Oa-

3HCTUH BEKTOpJIAphl OOWBIHINIA KUKJICHUYICPUHHUH KO3 (-
¢dunueHTIepH

Qrj .
a;j — (a_rk) ajr, i # r 6onaraHga

®)

a’-] = (L,-]'

ark
(dhopmynananapbl MeHeH ecaruaHansl. byn (4) xom (5)
dopMynanaper MeHeH b, xoM , €CaIIaHFaHHaH COH oJiap-
JIbIH MOHHUCIIEPH CHMILIEKC-KeCTere jKa3bliaasl. byn kecre-
HUH (M + 1)-KaTapbIHbIH 3JE€MEHTIEPU
%’0 = 7o — (by/ark) by
6} = 6}' - (ar]'/ark)6k
(bopmynanap MEHEH siMaca OJap/IbIH aHbIKJIaMalIaphbl
OOMBIHINA eCAIIAHBIY Bl MYMKHH.
By yChbUIIbI TOJBIFBIPAK TYCHHUY YIIBIH TOMEH/ICTH
MOCEJICHH KOJUIAHAMBI3:
z(x) = 9x; + 5x, + 4x3 + 3x, + 2x5; - max,
Xy — 2%, +2%x3 < 6,
X, + 2x, + x5 + x4 = 24,
2x1 + x; —4x3 + x5 = 30
%520, (j=15)
Jacnenku 6epuireH MoceeH! KaHOHUKAaJIbIK KOPUHHC-
K€ KeNTHPEMU3:
z(x) = 9x; + 5x, + 4x3 + 3x, + 2x5; - max,
Xy — 2x, + 2x3 + x4 = 6,
X1+ 2x, + x5+ x4 = 24,
2x1 + x; —4x3 + x5 = 30
x 20, (j=16)
1) Tennemenep CUCTEMACHIH BEKTOPIIBIK
KOPUHHUCHH/IC Ka3aMbl3:
xX1Py + %3Py + x3P3 + x4 Py + x5P5 + xsPg = Py
bynna
P =01,12), P,=(-221), P;=(21,-4),
P, = (0,1,0)",
P; = (0,0,1)", Ps=(1,0,0), P, = (6,24,30)
2) P, P, P;, Py, Ps, P;BeKTOpNAPBIHBIH apachiH/a
P,, Ps, Pg y1u1 Oupauk BeKTOpIapsl 6ap OOJFaHIIBIKTAH,
OepuiireH MacelleHUH OACTaHFbIII TASHBIII MEITHMUH
THKKenei xasbryra Gomansr: x(© = (0,0,0,30,24,6).
YebuiabiH | aIbIMBIHBIH CUMILIEKC-KECTECHH KacaiiMbi3 (1-
kectennt | Gommmus xoM x () TasHBII memIMIH
OINITHUMAJUIBIKKA TEKCEPEMHU3.

, i = rbéoJsiFaHa

1-xecte
9 5 4 3 2 0 Kecrenuy

b Cg P, P, 5, 2 P, 2 P GesumMIiIepu
P 0 6 1 -2 2 0 0 1
P, 3 24 1 2 1 1 0 0 |
P 2 30 2 1 -4 0 1 0

0; 132 -2 3 -9 0 0 0
P, | 4 3 1/2 -1 1 0 0 1/2 Il
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P, 3 21 1/2 3 0 1 0 -1/2
P 2 42 4 -3 0 0 1 2
0; 159 5/2 -6 0 0 0 9
P, 4 10 2/3 0 1 1/3 0 1/3
P, 5 7 1/6 1 0 1/3 0 -1/6
P, 2 63 972 0 0 1 1 32 il
5; 201 712 0 0 2 0 712
Kectennn | Gomumuuen kopunun Typrambinait, x(© 1) OHbIH  ymbiH  Jocien  GepwireH — Moceleleru
TasHBIII MICIUMHI ONTHMAJb MCIIAM 00JIMaiibl. OUTKEHH, KO3 pUIMEHTIEP AN KUPUTHII INBIFaMBbI3:
P; xaM P; Bektopmapsl ymbH §; = —2,6; = —9 0Oaxauna- 2) B5 kerekecune

pBl TasHBIN LICHIMMHUH ONTHMAJUIBIK IISPTHHE Kapama-
Kapchl kenean. MakCUMyM MOCeNecHH e TasHBIII MIeITM-
HUH ONTHMalb LICHIMM OOJBIYBl YIIBIH IIEeTapalayIibl
IIOPTIEPANH OapibIK BEKTOpJaphl YHbIH §; = 0 60JbIYEI
Tanan erwnean. Enau 6a3nucke KUPrU3HIETYFBIH XoM 0a3u-
CTEH MIBIFAPBIIATYFBIH BEKTOPJIAPABl aHBIKJIaHMBI3. AOcCo-
JIOT MIaMachkl OOMBIHING €H YJIKEH Tepuc §; canbl P; BekTO-
PBIHBIH OaraHachIHJa ainackaH. Jlemek, O6azucke P; Bek-
TOpBI KUPrU3uiienu. ba3sucTeH MIBIFapBIIaTyFbIH BEKTOPIBI
aHBIKJIAMBI3. ByHBIH ymielH Oapiblk  a;3 > 0 ymsH
ab—;) caHbIH TabambI3: ;3 = 2 Oonaabl. CoH-
JIBIKTaH, 0a3ucTeH Py BEKTOpHI LIBIFAPBUIAIbB], al A3 = 2
caHbl HIemuymu 3j1eMeHT Oomansl. CoHpa, yceuiabig |l
a/JIbIMbIHA ColiKec cuMIuIeKc-kecte 1-kectenny |l Gemumu-
HUH KOPUHUCHHE Hife Ooabl.

Byn KecTeieH OepuireH MoceneHuH kaHa x() =
(0,0,3,21,42,0) TasgHbII MEIAMHA KEJIMI LIbIFagsl. Moce-
JieHUH OyJ TasHBIII MICUIMMHU /e, ONTUMAaJIb EMUMH 001-
Mmaiinel. Cebebu, P; xom P, Bektopsl 8, = —6 Tepuc

6y = min(

OaxacblHa Wiie. PZ BEKTOPBIH 0a3uCKe KUPTHU3HY Kepek.
BasucTeH MBIFBIPHUIATYFBIH BEKTOPAA aHBIKJIAY YIIBIH Oap-

. (b
bk a'; > 0 ymeie - 0'g = min (a—’) maMacel ecaria-
ir

Hajuel. bupak P, BEKTOpBIHBIH OaraHAachlHAAa TEK OWp
a',, = 3 canbl 6ap. COHBIH YIIBIH 0a3uCTeH P, BEKTOPHI
HIBIFapbUIAMbl, all d,, = 2 CaHbI MICMINYIIN JIEMEHT Ooa-
1. Conpa, yesuiasiH |1 agpiMbIHa coiikec CUMILIIEKC-KEeCTe
1-xectrenuy |l 6enumMuHNH KepuHHUCHHE Hife OOMaIbI.

Byn kxecteeH MOCEICHHH KeNEeCH TAsHBII IISIIUMHU
x® =(0,7,10,0,63,0) BeKTOPBI GONATYFHIHIBIFBI KEIIHII
mbFaasl. basncke kupmeren 0apiblK BEKTOpIIapAbIH Oasuc
BEKTOpPJIaphl OOMBIHIIA KHUKICHUYJIEPUHUH Oaxaiapsl OH
GonaryrbeIHBIH KepeMu3. COHIIBIKTaH, COHFBI TaOBbLIFaH Ta-
SHBIII IIEIUM OepuiIreH MOCEeNeHUH OMpAEeH OWp OITH-
MaJb MIENIUMHU O0JIabl.

x* =x® =(0,7,10,0,63,0)
(GYHKIMACBIHBIH ~ OFaH  CoHKec
max z(x) = z(x?) = 201 Gonazs.

JKokapbiars! CHI3BIKIBI IPOrpaMMalIacThIpely Macele-
cuH MSExcel  mporpammachl KSpJAEMHHAE ONTHUMANb

LIEMTUMHUH Ta0aMBbI3.
A B C

BEKTODBLI, aJl MakKCeT
OIITUMAJIb M3HHCHU

D E F G H 1

2
1

A

6
24
30

o o
1)

C @MW N o

-3

x5

=CYMMIIPOU3B(B2:F2;B10:F10),
B6xerexmecnne =CYMMITPOU3B(B3:F3;B10:F10),
B7kerekmecune=CYMMIIPOU3B(B4:F4;B10:F10)dop
MyJaJapblH KHPUTEMU3.
3) G9 kerekuiecune =CYMMITPOU3B(B9:F9;B10:F10)
(opMynacklH KHPUTEMH3.

4) “Ianupie” Mentocsinaa “Tlouck pemenusi”Hu maiina
€TUY YUIBIH TOMEHIETH W30e-M3JIMKTH OpPBIHIalMbI3:
“@aiin”’mentoceiHad [lapamerpst -> Haacrpoiiku->
Mouck pemenns-> [epeiitu->OK.

5) G9 kerexkiuiecune 6apsin “Ilouck pemenus”TyiiMecuH
6acaMbl3 XoM TOMEH/ICTUIIE TOJIThIPaMbI3:

X

Mapametpsl noncka pewweqns

n

i

ONTHMUIMPOBATh LIENEBYID BYHKLMI:

5Gsg

do: @Makcw«w OMMHMW OjHaueHm:

MsmeHAR A4efkn NEPEMEHHEN:
SBS10:5FS10

]

Ll

B LOOTEETCTEWM C OFPaHUYEHMAMIM:

| | AosasiTe
“OnTuMHM3NPOBATh 1edeBYI0 (YyHKHMIO:” Fa MakceT
GYHKUMSIHBIH MOHHCH miblFapbutatyrbiH $G$9keTekimecn
xoM*“U3MeHsisl siYelKUM NepeMeHHBIX:” Ka ONTHUMAalb
mermuM  1siFapbutaTyreid $B$10:$F$L0  muamaszon kupu-
THIICIH.
6) Job6aButh TyiiMecuH Oachill TOMEH/IETH MIAPTICPIU
KHPUTEMU3:
$B$10:$F$10=nemnoe
$B$5<=$H$2
$B$6<=$H$3
$B$7<=$H$4
“Bpi0epute MeTon pemieHusi:” nan“Ilonck pemenus
JIMH.32a4 CUMILIeKC-MeT0A0M” OYHPBIFBIH TAHIANMBI3.
7) “HaiiTu pemieHue” TyHMeCHH 6acamMbI3 XoM
TOMEHAETH ONTHMAaJIb IIEIINMIe Hiie 60JIaMBbI3.
A B G D E H

-2
2
1

24
30

N o ;e W N =

8
9 [ z=
10 x*=
1

5
7
x2

4
10
x3

2
63
x5

201

0
x4

x1

Anent

Yol Topusze, OEpUITeH CHI3BIKIIBI IPOrpaMMaltacThl-
PBIY MOCETIECHHUH CHMIUICKC YCBUIBI JKOPAEMHHJE ONTH-
Majh INEMAMH XOM MakceT (YHKIUSHBIH MaKCHMallb
monurcu MSEXcel mporpammacs! skopaeMuH e TaObLIA L.
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PE3IOME

Makonaga YM3HKIM JAcTYpJAIITHPHIN MAacaJaCMHHHT KYHHIMIIM Ba YHHHT CHMIUIEKC yCyldHM €pJaMuja CSUYMIMIIN TaxJIUiara
Toptiirad. Maskyp macananu MS Excel nactypu éppamuna xucoOmai KeTMa-KeTIIUIH Ba HATHKAJIapu KypcaTHiraH.

PE3IOME

B crarbe paccMOTpE€Ha NOCTAaHOBKA 3aJa4u JIMHEWHOTO nporpaMMUpoOBaHusg H eé peUI€HUE C MOMOLIBIO CUMIUIECKC METOA. 3Z[eCI>

TMPUBOAUTCA MOCIEAOBATEIIBHOCTE PEIICHUA 3aJa4U U PE3YIIbTAThI

BBIYKCIICHHUS C TIOMOLIBIO TporpamMmsl Excel.
SUMMARY

The article deals with the statement of a problem of linear programming and its decision with the help of a simplex method. Here it is
presented the sequence of the decision of a problem and results of calculations by means of program Excel.

MS EXCEL MTPOI'PAMMACBHI )KOPAEMHWHJIE TPAHCIIOPT MOCEJIECUH
MNOTEHUHUAJJIAP YCBLJIbI MEHEH HHIEIINY
P.M.2KanenoB — accucmenm oxbimuiyuibi
OoicunUA3 amuvinoazebl Hekuc maomnekemaux nedazo2ukanblk UHCIMumymu
K.M.’KanenoB — accucmenm oxvimuiyuibl
Myxammeo an-Xopesmuti amoinoaevr TUTY Hokuc dunuans
TasiHy cy31ap: YU3UKIM AACTyPIALITUPHII, TPAHCIOPT Macajlacd, MOTCHIHMAIUIAp YCYJH, TabMHHIOBYMIAp, QoiigaraHyBuumap,

TassH4Y €YUM, OIITHUMAJl CHUM.

KnroueBble cjioBa: IHHEHHOE NMPOrpaMMHPOBAHME, TPAHCIIOPTHAs 3a7ada, METO] MOTEHLHATIOB, MPOU3BOIAMUTENH, MOTpeOUTENHy,

OIIOpHOEC pemeHI/Ie,. OIITUMAJIBHOC p_eH_IeHI/Ie.
Key words: Linear programming, transport problem, method
mum solution.

Xo3UPTH YaKbITTa CHI3BIKIBI IPOrPaMMaNIACTHIPBIYIBIH
TPAHCIIOPT ~ MACENECH X3P  KBIIUIBI  SKOHOMHUKAJIBIK
MpoIlecCIepaAn TEOPHSUIBIK JKaKTaH THHKapiayma XoM
XKOOANaCTHIPBIY NPAKTUKACHIHAA KEH KoyutaHsutaabel. O,
achpece, CaHAaT XOM AayBUIXOXKAIBIFBIHBIH €H OXMHUIETIn
OHHMMIJIEPHH JKeTKepHUIl Oepuye, coHnaii-aK KyK TachIyIbIH
XAM TPaHCTIOPTTHIH X3P KBIAIBI TYPICPUHUH >KyMBICIAPEIH
ONITHMAJb >KO0aNacTHIPEIyla OFafa alpBIKIIa OXMHHETKE
nite Oonambl.

Meitnu, TomuinHIeymunep Ay, Ay, ...,An 0azamapeiHa
colikec @, a, ...,dm TOHHA OWpP KBIAJIBI OHUM Oap OOJICHIH.
byn enwumMau Ttamamnapsl coiikec by, by, ..., b, TonHa
6onran B, By, ...,B, TyThIHBIYIIBIIApEIHA XETKEpUT Oepuy
Kepek. bup TOHHa eHUMAM i- TOMHHHHIEYIIUICH |-
TYTBIHBIYIIBIFA ~ JKETKEpUN  Oepuy  KyMmcalaTyFblH
TpaHcnopT weiFbIHBEl  Cjmyn  Oupaurune TeH. CoHna,
OapiblK OHMMAM TOJBIK TACBIN, TYTHIHBIYIIBIIAPIBIH
TaJIAIUIapbIH TOJIBIK KAaHAATIAHABIPFAHNIAH XM TPaHCIIOPT
LIBIFBIHJIAPBIHBIH  YJIBIyMa MYyFAapbl €H a3 (MHHHMYM)
OonFaHgall eTHI, eHMMIM Tachly *X00acklH jkacay Tajar
eTHUJIeTH.

VYcbuaiiblHIIa  KOWBIIFAH — TPAHCIIOPT  MACEJIECHHUH
MaTeMaTHKaJIbIK MOJIENMH Kacay ymbIH X apKajisl i-
TOMUHAUHJICYIIUICH J- TYTBIHBIYIIBIFA TACBUIBIYBI KEpeK
OHMMHHUH MyFIapbiH Oenrmieiimu3. CoHga TpaHCHIOPT
MOCENICCUHUH IIOPTIEPUH TOMEHJIETH apHayIbl KecTere
JKa3bIyra 00Najbl.
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KectenernX = (xL- j)(i = 1,_m; j= L_n)ManI/Iuacm-
OHHM Tachly jko00acel nem, an C = (cl-j)(i = 1,—m; j=
1,_n) MaTpUIAChl TPAHCIOPT IIBIFBIHIAPBIHBIH MaTpPUIIACHI
JIETI aTajajbl.

of potentials, manufacturers, consumers, the basic solution, the opti-

MoceneHuH mOpTH Oo¥bIHIIA - TOMUAMHICYIIUACH ]-

TYTBIHBIYLIbIFA X jTOHHA OHUM TachlIy K0OAIACTHIPBLIFAH.

Bynpaii MyFaapaarsl €HUMIM Tachkly YIIBIH JKyMcallaTyFbIH

TPAHCTIOPT WbIFbIHAPE Cjj Ty OupnuruHe TeH Oonabl.

CoHNIBIKTaH, 00aJacThIPBIIFaH OapiblK OHUMAM TACBLY
VIIBIH ~ XKYMCAIATYFBIH  TPaHCIOPT  IIBIFBIHJIAPBIHBIH
yIBIYMa MYyFIapbl
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OyHKUMICH MeHEeH aHnaTbuianbl. [llekneynep cucrtemachl
MOCEJIEHHH TOMEH/IETH IIOPTISPHUHEH KEJIHUIT IIBIFa/IbL:
a) Xop Oup TOMUHHMHIEYIIHACTH OapibIK ©HHM TYTHI-
HBIYIIBIFA TOJIBIK TaChUIBIYBI (0OMHCTUPHIINYH) KepeK. by

TajJamn MaTCMAaTHKAJIBIK )XaKTaH TOMCHACTUIIC JKa3blJ1albl:
n

inj =aq; (l = 1,m)
j=1
Byn tennemenep |-kecTeHMH KaTapjapblHAH KEJIUII
IIBIFA]IbI,
0) TYTBIHBIYIIBUTIAPABIH TaJAIIaphl TOJIBIK KaHAATIaH-

JIbIpbLIa/IbL:
m

le-j = b; (j = 1,n)
i=1
Byn Ttennemenep 1-kecteHuH OaraHanapbIHAH
LIBIFAIBI;
B) OHUM/IU TACHIYIbIH KOJEMH TepUC O0IMaybl KepeK:
xij = O(l = 1,—m; ] = 1,—1'1)
Comaii etun, TpaHCHIOPT MOCEIICCHHUH MaTEMaTHKAIBIK
MOJICJIA TOMCHJICTUIIIC KA3bLIAIbI:

m n
Z(X) = ZZ CijXij — min,
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