JlabopaTtopHast pabGora NeS
Pemenue TpaHCIOPTHOM 3a1a4M METOAOM MOTEHI{HAJIOB

1. leab padoThl: 3aKpenuTh TEOPETHUESCKUE CBEICHHS O TPAHCIIOPTHOM 3a7]a4€ U METOJIax
€€ peILICHHUS.

2. Kparkue TeopeTuyeckue cBeAeHUs

2.1. [TocTaHOBKa TPAHCNOPTHOI 32124

Cpenu 3aaa4d JIMHEWMHOTO IPOrPAMMHUPOBAHUS BBIIACISIOT T.H. TPAHCIIOPTHYIO 33/1auy (nanee
T3). B kimaccu4eckoil MOCTaHOBKE 3TO 3ajada 00 OTHICKAHWM ONTHMAIBHOTO TIJIaHA IMEPEBO30K
OJTHOPOJHOTO TOBapa C HECKOJIbKUX CKJIAJOB DPA3JIMYHBIM MOTPEOUTENSIM Ha OIJHOPOIHBIX
TPAHCHOPTHBIX CpelacTBax. KpurepueM ONTHUMAIBHOCTH SBISIETCSI MUHUMAaJbHas CTOMMOCTh
NIEPEBO3OK.

Ucropuueckn T3 3amaua Obuia chopMyninpoBaHa MpHU PEUICHUHM SKOHOMHUYECKHMX 3agad
IJIaHUPOBaHUS Mpou3BoAcTBa. Ho 3amaum Takoro Tuma BCTPEYAIOTCS TaKXkKe U B
JEKTPOIHEPreTUKE, HAPUMEpP, MPH MOCTPOCHUH ONTHUMAJIbHOW KOH(QUTYpallMH AJIEKTPUUYECKON
ceru. [Ipu 3TOM CcKIazamMy BBICTYNAIOT UCTOYHUKU IJIEKTPHUECKON SHEpruu (TpaHchopMaTopHbIe
MOJICTAaHIIMH), MOTPEOUTENSIMU SIBISIOTCS HACEICHHbIE MYHKTHl M pa3iuuHble 00bekThl. CeThb
MPOCKTUPYETCS HUCXOAS W3 MHUHUMAJIbHOM CTOMMOCTH, T.€. MUHHUMAJIbHOW JUIMHBI JIMHUHA
3JeKTponepeiay.

PaccmoTpuM marematnyeckyro noctaHoBky T3.

[Tycts uMeeTcss m CKJIafoB U n moTpedureneil . 3amacel Ha i-M CKJIafe COCTaBIAIOT A .
3aka3 j-ro nmorpeburess cocraBiuser B;.

M3BecTHa CTOMMOCTH MEPEBO3KU EAMHUIBI Ipy3a (Tapudbl) MEXIY i-M CKIQJIOM U j-M
NOTPEOUTENEM — Z;, 3TH CTOUMOCTH 3aIIMChIBAIOTCS B BU/E MATPULIbl — Z = HZUH

[lepemeHHBIME B 3ajaue SBIAIOTCS OOBEMBI INMEPEBO30K MEXAY i-M CKIAQAOM H j-M

HOTpe6I/ITeJIeM - xij . COBOKYHHOCTB BCEX xij HAa3bIBACTCA INIAHOM TICPCBO30K M 3aINMCLIBACTCS B

BHJIE MAaTpUIlbl X =Hxl.,. , Ha3pIBaeMOW MaTpwuIleil mepeBo3ok. OYeBUIHO, YTO OO0IIee KOJUISCTBO

MEPEMEHHBIX B 33]1a4€ COCTABIISET N .
OO6mmii 00beM TEepeBO30K C i-T0 CKJIaJa BCEM n TOTPEOUTENSIM HE MOXET IMPEBBICUTH
3arrackl Ha I -M CKJIaje, T.€.

D x; <A (D)

HepasenctBo (1) Ha3piBaeTcsi 6aaHCOM 3aI1acoB.
Kpome Toro o0beM nepeBo3ok j -mMy MOTPEOUTEITI0 CO BCEX M CKJIAA0B HE MOXKET

TIPEBLICUTH €T0 3aKa3, T.€.
m
Z x; < B, 2)
i=1

HepaBencTBo (2) Ha3pIBaeTcs: 6aJaHCOM 3aKa30B.
T.K. KOTMYECTBO MEPEBO3ZUMOIO TOBApa SABISETCS BEJIMYMHONM HEOTPUUATEIBHOW, TO BCE
IIEPEMEHHBIE 3a/1a4y Y OBIETBOPAIOT HEPABEHCTBY:

xijZO,izl...m,jzl...n 3)

Kpurepnii MUHIMAaIbHON CTOMMOCTH MIEPEBO30K MOXKET OBITH 3allMCaH B BUJIE:



Z(x)= Zm: X,;Z; —> min 4)

O06wenunsis BMecte popmyisl (1) — (4) momydnm MareMaTHYECKyo 3anuch 13:

m

X =argmin| Z (X) = ZX%;Z@;

xeb i=1 j=I

n
2 SA,
=

m
D: Z)cl.j < Bj,
i=1

X; >20,i=1...m,j=1...n

®)

OO0mumit 006EM 3aI1acoB Ha CKJIaxax 0003HauuM A,
m
a= ZAI.
i=1
OO6mwmit 00beM 3aKazoB norpedureneit 0603HauUM b

b=$5
i=1

B 3aBuCHMMOCTH OT COOTHOIIEHUS OOIMX 0OBEMOB 3aMlacoB U 3aKa30B BBLACISAIOT J1BA BHJA
T3:

1) a = b—3akpebitas (cOasaHCHpOBaHHAs) 3a/1a4a;

2) a # b — oTKpbITas 3a1aya.

Jlanee, OymeM paccMmaTpuBaTh TOJBKO 3aKphITYIO 3amady. OUYeBHIHO, YTO B 3aKPBITOU
3aaue Mmocje OCYIIECTBICHHs MEPEeBO30K 3arachl Ha BCEX CKiIazax OyIyT M3pacxXoJI0BaHBI, a BCe
noTpeduTenu OyayT yIOBJICTBOPEHBI, T.€. B OIPAaHHYCHHIX 3a/a4yu (5) HEpaBEHCTBA 0OpaTATCS B
paBeHCTBA.

T.o. MaTemMaTuyeckas 3anuch paccMaTpruBaeMoi T3 BBITTIIUT ClIeayIonM 00pa3oM:

m

n
X =argmin| Z(X)=) > x,z,
xeD im1 o1 S
n
2 =A
j=l1
m
2% =B,
i=1

St
i= Jj=

X; >20,i=1...m,j=1...n

(6)

3akpeitass T3 sasnsercst cneuudpuueckoit K3JIII. B Heil Taxke BbIIEISAIOT Oa3uCHBIE U
CBOOO/THBIE TIEPEMECHHBIC.



MoxHO TOKa3aTh, YTO B 3aKpHITOM 3aqavye OMHO W3 YpaBHEHHI OanaHca 3amacoB WIH
3aKa30B SIBJISICTCSI M30BITOYHBIM, TOITOMY YHCIO Oa3WCHBIX TEPEMEHHBIX OMPEISIsIeTCs Kak

n+m—1, auncno ceoboaubx — n-m—(n+m—1).

Ocobennoctu 3akpoiTon T3:
® BCE OTPaHUYECHUS UMEIOT BUJ] PABEHCTB;
¢ Bce K03(h(PUIIMEHTHI B CUCTEME OTpaHUYEHUI paBHBI +1;
® KaxJas NepeMEeHHas BXOAWT B YpPaBHEHUS OIPAHMYECHUM [BAXKIbI: OJUH pa3 B
YPaBHEHHUs OIPaHUYEHUIN CKJIAJCKMX 3allacOB M OJHMH pa3 B OIPaHUYEHUsS 3aKa30B
notpeOuTenei.

T3 wMoxer ObITh pemeHa OOBIYHBIMH METOJIaMU  PEIICHHS 3a7a4  JUHEWHOTO
MPOrPaMMHUPOBAHHUS, HAMPUMEpP CUMIUIEKC-MeTo0oM. Ho BBUAY creruuveckord CTPYKTYpBI s
JAaHHOW 3a/ayM pa3paboTaHbl CleNHUaIbHBIE METOMbl TaKUE KaK paccMaTpHUBAEMbIl HUXXE METON
MOTEHIUAJIOB.

2.2. MeTox NOTeHIMAJIOB
[Ipu pernreHnU TPaHCHIOPTHOHM 33aJaud HMCIOJB3YIOT T.H. TPAHCIIOPTHYIO TaOJUIy, KOTOpas
CTPOUTCS CIEAYIOUTUM 00pa3oM:

X, e X, A
4 Ly

X ... X, A
- Zonn

B, s B, Z

B mpaBom cronbme TpaHCIOPTHOM TaOIMIBI YKAa3bIBAIOT CKJIAJICKHE 3arachl, B HIDKHEH
CTPOKE — 3aKa3bl MOTPeOUTENCH, B IMPaBOM HIDKHEM YTy — 3HAUCHHUE 11eJIeBOM (DyHKITHH.

B kaxmoii sgelike TpaHCIOPTHOM TaOJHWIIBI B JICBOM BEPXHEM YIUIy YKa3bIBacT 3HAUCHHUE
COOTBETCTBYIOLIEH NEPEMEHHOM X, a B IPAaBOM HWIKHEM YIJIy 3HAYE€HHE COOTBETCTBYIOLIECH
CTOMMOCTH Z .

Kaxnas ctpoka TaOnMIbl COOTBETCTBYET OallaHCy 3amacoB, a KaXKAbli ctonber — OamaHcy
3aKa30B.

B TpaHcmopTHO# TabmuIe Tak:Ke MOXKHO BBIICITHTHh Oa3UCHBIC TIEPEMEHHBIC — OTIHYHBIE OT
HYJISl 1 CBOOOJIHbIE — paBHbIE HYIIIO.

MeTtoa MOTEHIMATIOB MpeICTaBiIsAeT co00i MOAU(PHUIMPOBAHHBIA U YHPOILECHHBIH BapHaHT
CUMIUIEKC-METO/1a, TIO3TOMY OH TaKXKe IMpe/ICTaBisieT coOON MTEepallMOHHBIN anroputMm mnepedopa
JOMYCTUMBIX Oa3MCHBIX pEIICHUN, Ha KaXJIOM IIare KOTOPOro yIydllaeTrcs Mpeabiayliee
npuOIIKeHNE K ONTUMAIbHOMY PEIICHHI0, NMyTeM MCKIIOueHus u3 0a3uca OJHOM U3 0a3MCHBIX
NEPEMEHHBIX U BKJIIOUEHHsI B 0a3UC OHOM 13 CBOOOIHBIX.

B merone moTeHHMaNOB KaKJIOW CTPOKE M KaXAOMY CTOJIOIY TPaHCIOPTHOW TaOIHIIBI
IPUCBAUBACTCS COOTBETCTBYIOIINI MOTEHIMAN: cTpokaM — U,,i =1...m ; cronduam — Vj, j=1...n

[ToreH1Manbl yKa3bpIBAIOTCS B TOTIOJIHUTEILHON CTPOKE U CTOJIOIE TPAHCIOPTHOM TaOIUIIBI:

|4 v,
U, X .. X, A
2y Ly
U, X1 Xinn A,
L1 Zinn
B, B, Z




Jiis kaxaoi 6a3ucHOM MepeMEeHHOM X;; JUIsl IOTEHIIMAIOB BBIIOJIHAIOTCS COOTHOIICHHS:
U, + Vj =z (7)

Ha ocnoBe ¢opmynsr (7) MOXHO COCTaBHTb CHCTEMY YPaBHEHUUH Ui OIpeaesICHUs
MOoTeHIMANOB. UKMCIIO TOTEHIMANIOB Bcerga Ha 1 Oonblne, 4yeM 4YHCIIO Oa3WCHBIX TEPEMEHHBIX,
MO3TOMY JIJIsl OTIPEJEICHUSI TOTEHIIMAIOB KAKOMY-TO OJHOMY U3 HUX MPUCBAMBAIOT MPOU3BOIBHOE
3HaueHHe (00bryHO monaraioT U, =0) U 3aTeM MOCIEAOBATENbHO BBIYUCIAIOT 3HAYCHHS

OCTaJIbHBIX.

Jnst kaxmoii CBOOOJHON MNEPEMEHHOW BBIMHCIAIOT BeanuuHy: U, +V,—z,, KoTopas

i
yKa3bIBAETCS B JICBOM HIXKHEM YIIy TPAHCIOPTHOM TaOIUIIBI.

DTa BeIMYMHA COOTBETCTBYET 3HAYCHHIO U3 f-CTPOKM CHUMIUIEKC-TaOIuUIIbI (CM. paboTy Ned),
nOdMOMYy 6 0a3uc 8600UMCA NEPeMEHHAs UMeIWds HaAudoIbuee NON0NHCUMENbHOe 3HAYEeHUe
paccuumanHou eauuunsi. ECTW HE HAIMIIOCh TaKOW CBOOOJHOW IMEPEMEHHOW, TO MOJYYCHHOU
pelIeHnEe ONTUMAIIBHOE.

Hckmiouaemass mepeMeHHas ompezensercs Oojee cioxHo. Jlns 3TOoro crpoutcs T.H.
3aMKHYTBIN [IUKIL.

[ukn mpencraBisieT coOOW 3aMKHYTYIO JIOMaHyl0 JIMHHMIO, HAYMHAIOUIYIOCS B KJIETKE,
BKJIIOYaeMOi B 0a3uc CBOOOIHOMN NMEPEMEHHOM, OCTAIbHBIC BEPIIUHBI JIEKAT B KJIETKAaX Oa3MCHBIX
nepeMeHHbIX. HauabHOM BepiimHe NpuUcBaMBaeTCs 3HAK "+, manee 3HaKW 4yepenyrorcs. 3Hak "+
COOTBETCTBYET YBEIMYEHUIO IEPEMEHHOW, 3HaK "-" yMEHbIIEHUIO. BepmMHBI B KOTOPBIX
pacmoJiokKeH 3HaK "-" Ha3bIBAIOTCS OTPUIIATEIbHBIMH.

Cpenu oTpHULATENBHBIX BEpIIMH BHIOMPAETCS BEpIIMHA C HAUMEHBIIUM 3HAYEHUEM
0a3uCHON MepeMEeHHOM, U Ha 3Ty BEIMYMHY U3MEHSAIOTCS BCE MEPEMEHHbIE B COOTBETCTBUU C MX
3HakaM. B pe3ynbTare BeiOpaHHas CBOOOHAsI IEpEMEHHAsi CTAaHOBUTCS 0a3MCHOM, a UCKIIIoYaeMast
nepeMeHHas — CBOOOTHOM.

T.o. 06pa3om aaropuT™ MeTOa MOTEHIIMAIOB 3aKIII0UAETCS B CIEAYIOLIEM:

Iar 1. OnpeneneHre Ha4aIbHOTO JOMYCTUMOTO Oa3MCHOTO PEIICHUS

[Iar 2. Onpeaenenre COOTBETCTBYIONMNX 0a3MCHOMY PEIICHUIO MOTEHIIUAIOB

Illar 3. OmpeneneHue BBOAMMON B 0a3uc mepeMeHHOU. Eciu Takoil mepeMeHHOH HET, TO
TEKYIEe PEIICHUE ONTUMAIIbHOE

Iar 4. ITocTpoeHue 3aMKHYTOrO LIUKJIA ¥ ONPENEICHUE NCKIIOUAEMON IEPEMEHHOM.

[Iar 5. [MTonyuyenHoe 0a3MCHOE pEIICHUE TPUHUMAEM B KQ4€CTBE HAYaIBHOTO U TIEPEXOIUM
Ha miar 2.

2.3. [Tony4yeHue MepBOHAYAIBLHOIO JONMYCTHMOIO PelICHUs!

Jiist mosydeHust Ha4ajabHOTO JOIMYCTUMOTO 0a3UCHOTO PEIICHUS TPUMEHSIOTCS 3 MeToa:

1) meTox ceBepo-3amagHoro yria;

2) METOJI MUHUMAaJIbHOI'O JIEMEHTA,

3) metox dorens.

Paznuune meTonoB 3akiroyaeTcs B "KauecTBe" HAYaJIbHOI'O PELICHHMS, T.€. YIaJ€HHOCTH OT
OIITUMAJIBHOTO, a TAK)KE B 00beEME HEOOXOMUMBIX BBIYUCIIEHNM.

2.3.1. MeToa ceBepo-3anaHOro yria
PacueTsl HaUMHAIOTCS ¢ BEpXHEH JICBOW SYCHKH TPAHCIOPTHON TaOMUIBI (C IMEpEeMEHHOU

X,,), 4TO 1 00YCJIOBUJIO Ha3BAHUE METO/A.

Ilfar 1. Ilepemennoii xl11 mnpucBamBaercs MAaKCUMAaJIbHOE 3HA4Y€HUE, JOIIYCKaeMoe
OTpaHMYEHUSIMU Ha 3aI1achl U 3aKa3bl

Ilar 2. BeruepkuBaeM CTPOKY (MM CTOJI0EI]) ¢ HOTHOCTHIO PEeaIn30BAaHHBIM MPEI0KEHUEM
(W1 ¢ yJIOBJIETBOPEHHBIM CIPOCOM). B BbIUEpKHYTOH cCTpoke (CTONOIE) OOJIbIIe HUKAKUM



IIEPEMEHHBIM 3HAYE€HUE HE IpHucBauBaeTcsa. Eciyu 0qHOBPEMEHHO yIOBIETBOPSAETCS U MPEJIOKEHNE
U CIIPOC, TO BHIYEPKHUBAETCS TOJIBKO CTPOKA MJIM TOJIBKO CTOJIOEII.

[Har 3. Ecnau ocTtamach HE BBIYEPKHYTA TOJBKO OJIHA CTPOKA WMJIM CTOJOEIN, TO MpOIecc
OCTaHaBJIMBAETCS.

[ar 4. IlepexoauM K sueiike crpaBa, €CIU BBIUCPKHYT CTOJIOCI, WM K HIDKeJeKalen
SA4YeiiKe, €CIM BBIYEPKHYTA CTpoKa. B suelike Takke MNPHCBAWMBAEM MAKCUMAJIbHO BO3MOKHOE
3HAUEHUE, YA0BIETBOPSIOLIEE OIPaHUYEHHAM Ha 3arackl U 3akasbl. [lepexon Ha miar 2.

Ilpumep

[TycTh 3amachl Ha CKIaax: A=(15 25 IO)T,

sakasel motpebutencit:  B=(5 15 15 15),
10 2 20 11
MaTpulia CTOUMOCTH: Z=(12 7 9 20
4 14 16 18
TpancnoptHas Tabnuia 3anaqu:
3armacel
X X2 X3 X4 15
10 2 20 11
X1 X X3 X4 25
12 7 9 20
X31 X3 X33 X34 10
4 14 16 18
3aka3el | 5 15 15 15

[lar 1. x,, =5, T.k. B cTonbue 1 3aka3bl MeHbIIE 3anacoB. BeiuepkuBaem cronben 1, T.k.
CIIPOC TIOJTHOCTBIO YIOBJIETBOPEH. BhIuepKHMBaeMble CTPOKH M CTOJIOIBI Oy[eM 3alluBaTh CEPBIM

LIBETOM.
3armacel
5 X, X3 X, 15
10 2 20 11
X1 X X3 X4 25
12 7 9 20
X31 X3 X33 X34 10
4 14 16 18
3aka3el | S 15 15 15

Iar 3. Ilepexogum Kk sA4eiike x,. MakcuMalbHbIe JOCTYIHBIE 3anackl paBHel 15—-5=10,

3akassl 15, mosromy x,, =10. BeruepkuBaem cTpoky 1.

3amacel
5 10 X3 X, 15
10 2 20 11

X1 Xy X3 X4 25

12 7 9 20
X3 X35 X33 X34 10

4 14 16 18

3aka3pl | 5 15 15 15




15—-10=5mno3tomy x,, =5. Beruepkusaem cronber 2.

Iar 4. Ilepexogum K s4YeHKe X,, . MakcUMallbHbIE JOCTYIIHBIE 3aIachl paBHBI 25, 3aKa3bl,

3anacsl
5 10 X3 X, 15
10 2 20 11
e 5 X3 Xo4 25
12 9 20
2 2 X33 X34 10
4 14 16 18
3aka3bl | 5 15 15 15

3aKkassl, 15 mostomy x,, =15. Beruepkusaem cronber 3.

IHar 5. ITepexonum k sueiike x,,. MakcuMmanabHble JOCTYIHBIE 3amachkl paBHbl 25—5=20,

3anachl
5 10 X3 X, 15
10 2 20 11
Xy, 5 15 Xy, 25
12 9 20
Ay Ay g X34 10
4 14 16 18
3aka3bl | S 15 15 15
Iar 6. Ilepexogum K s4elike X,,. MakcuManbHble OCTYIHBIE 3alachl paBHbI

25-5-15=5, 3akasslL 15 nosromy x,, =5.

BrruepkuBaem cTpoky 2.

3amacel
5 10 X3 X, 15
10 2 20 11
Xy, 5 15 5 25
12 9 20
X3 X3 X33 X34 10
4 14 16 18
3aka3el | 5 15 15 15

Iar 7. Ocranack Toabko oxHa crpoka. Ilponecc ocranaBnuBaercs, x,, =15-5=10.

T.o. umeem cuenyromee pomyctumoe OasucHOe pemieHue: x,, =5, x, =10, x,, =15,

x, =10, x,, =5, x;, =10. OcranbHble IEpeMEHHbIE CBOOOIHBIE M PABHBI HYIIIO.

2.3.2. MeToa MUHHMAJIBHOIO JIEMEHTA

[Ilar 1. B TpaHcmopTHOW Tabiuile ompeAensercs s4eiika ¢ HauMEHBIIEH CTOMMOCTBIO.
IlepeMeHHON B 3TOM sA4YEHMKE IMPUCBAMBACTCA MAaKCUMaJIbHOEC 3HA4YCHHUE, JIOIIyCKAaeMOe
OrpaHUYEHUSIMH Ha 3a1ackl U 3aKka3bl. ECIM TakuX MEpeMEHHBIX HECKOJIBKO, TO BEIOOp MPOU3BOJICH.
BrruepkuBaercss cTpoka (MM CTOJIOEN) C TOJHOCTBIO pEAM30BAHHBIM IPEJIOKECHUEM (MIIH C
YIOBJIETBOPEHHBIM CIIPOCOM). ECIIM OTHOBPEMEHHO yIOBJIETBOPSETCS U NMPEIJIOKEHUE U CIIPOC, TO
BBIYEPKHUBAETCS TOJILKO CTPOKA MIIM TOJIBKO CTOJIOEL.



Iar 2. ITponiecc npoaomkaeM AJis HE3aUEPKHYTHIX SYEEK, TOKA HE OCTAHETCS TOJIBKO OJHA
HEBBIYEPKHYTasl CTPOKA WM CTOJOeL.

Ilpumep
Hcnonb3yeM TpaHCIOPTHYIO TaOIHITY IPEIBITYIIEr0 TPUMepa.
3amacel
X1 1o X3 Xig 15
10 2 20 11
X1 X2 X3 X4 25
12 7 9 20
A3 X33 X33 X34 10
4 14 16 18
3aka3pl | 5 15 15 15

[lar 1. HauMeHpIIyI0O CTOMMOCTH UMECT SYEHKa X,,. MaKCHMalbHBIE JOCTYIHBIE 3aI1achl

paBHsI 15, 3aka3sl 15, mostomy x,, =15. BerdepkuBaeM BTOpoii cTonoGew.

3armacel

X, 15 X X, 15

10 2 20 11
X1 X9 X3 X4 25

12 7 9 20
X31 X3 X33 X34 10

4 14 16 18

3akas3pl | 5 15 15 15

Hlar 2. HauMeHbIIyI0 CTOMMOCTh MMEET A4YEHKa X, . MakCHMManbHbIE JJOCTYIHBIC 3aIachl

paBHbl 10, 3aka3el 5, moaTOMy X,, =5 . BeldepkuBaeM nepBblii cToJI0€L.

3anacel
X, 15 X3 X, 15
10 2 20 11
X1 X2 X3 X4 25
12 7 9 20
5 2 X33 X34 10
4 14 16 18
3aka3bel | S5 15 15 15

paBHBI 25, 3aka3bl 15, mostomy x,, =15. Berdepkusaem Tpetuii cronben

[lar 3. HanMeHbIIyI0 CTOUMOCTh UMEET A4YEHKa X,,. MakcuMabHBIE JOCTYIHBIC 3aI1achl

3amacel
X, 15 X3 X, 15
10 2 20 11
Xy Xy, 15 Xy, 25
12 7 9 20
5 X3 X33 X34 10
4 14 16 18
3aka3bl | 5 15 15 15




paBHbl 15—15=0, 3akassl 15, nostromy x,, = 0. BeluepkuBaeM IepByIO CTPOKY

Hlar 4. HauMeHbIIyI0O CTOMMOCTh MMEET A4YeHKa X,,. MakCMManbHbIE JJOCTYIIHBIEC 3aIachl

3amacel
X, 15 X3 0 15
10 2 20 11
Xy, Xy, 15 Xy 25
12 7 9 20
5 X5 X3 X3y 10
4 14 16 18
3aka3el | 5 15 15 15

paBHbl 10—5=15, 3akassl 15, moatomy x,, = 5. BeluepkrBaeM TPETbIO CTPOKY

[lar 5. HanMeHbIIyI0 CTOMMOCTD UMEET siUeiiKa X,, . MakCHUMalbHbIe JOCTYIIHBIE 3alachl

3amacel
X 15 B 0 15
10 2 20 11
Xy Xy, 15 Xy 25
12 7 9 20
5 X5, X33 5 10
4 14 16 18
3aka3pl | 5 15 15 15

Iar 6. Ocranack Toabko oxHa crpoka. IIpouecc ocranapnuBaercs. x,, =15-5=10
T.o. umeem cnepyromee gomycTUMoe Oa3ucHOe pemieHue: x, =15, x,, =5, x,, =15,

x,=0, x;, =5, x,, =10. OcTanbHble NEpEMEHHbIE CBOOOAHBIE U PABHBI HYJIIO.

2.3.3. MeTox ®Dorenas

Iar 1. Jins KaxI0i CTPOKU M CTOJIOLA TPAHCIOPTHOM TaOIMIIBI, KOTOPHIM COOTBETCTBYET
MOJIOKUTEbHBIE TPEAJIOKEHUE M CIPOC, BBIUMCISAETCS WTpad MyTeM BBIYUTAHUS HaWMEHBIIEH
CTOUMOCTH W3 CIEAYIOIIEH MO BEIMYNHE CTOMMOCTH B JAaHHOW CTPOKE U CTOJIOIIE.

[Tar 2. Beibupaercs crpoka win cronden ¢ HanboasmuM mrpadgom. B BeIOpaHHON cpoke
BBIOHMpaeTCsl TepeMeHHass ¢ MUHUMAaIbHOW CTOMMOCTBIO M €i TNPUCBAWBACTCS MaKCHMalIbHOE
3Ha4YeHHe, JO0MyCKaeMoe OrpaHWYEeHMSIMH Ha 3amachl U 3aKas3bl. BbluepkuBaeM CTpPOKy (Min
CTONOCII) C MOTHOCTHIO PEATU30BAHHBIM MPETIOKEHNEM (HITH C YAOBIETBOPEHHBIM CIipocoMm). Eciu
OJIHOBPEMEHHO YAOBJIETBOPSETCS U MPEUIOKEHHE U CIIPOC, TO BHIYEPKUBAETCS TOJIBKO CTPOKA WM
TOJIKO CTOJIOCII.

[ITar 3. Bo3MOHBI CJIeAYIONIME BAPUAHTHI:

a) HE BBIYCPKHYTA TOJBKO OJIHA CTPOKA WIIM CTOJIOCI] ¢ HYJEBBIMH HEPEaTU30BAHHBIMU
MPEJIOKEHUEM UITU CIIPOCOM, TO IIPOIECC OCTAHABIUBAETCS

0) He BBIUEPKHYTA TOJBKO OJHA CTPOKA WM CTOJIOEI] C TOJOKHUTEIBHBIMHI TPEI0OKECHIEM
WIH CIPOCOM, TO B 3TOHM CTpOKE WU CTOJOIE METOJOM MHHHMAJIbHOTO AJIEMEHTa OMpEeesieT
Oa3ucHas mepeMeHHas U MPOIeCC OCTaHABINBACTCS

B) HE BBIUEPKHYTO HECKOJIBKO CTPOK WJIM CTOJOLIOB, IPUYEM BCEM MM COOTBETCTBYIOT
HYJIEBbIE OCTATOYHBIC MPEIIOKEHUE M CIPOC, TOrJa METOJAOM MHUHUMAJIBHOIO JJIEMEHTa
OTIpeIeNIAI0TCS HyJIeBble 0a3lCHbIE IEpEMEHHBIE U TIPOLIECC OCTAHABIINBAETCS

T') TIp HEBBITIOJIHEHUH YCJIOBUH a,0 WM B EPEXOANM Ha 1mar 1.

Ilpumep
Hcnonb3yeM TpaHCIOPTHYIO TaOIHILy MPEIbIIYIIEro IpuMepa.



Hltpadsr 10-4=6 | 7-2=5|16-9=7 | 18—11=7 | 3anacsl
10-2=8 | x, X, X3 X, 15
10 2 20 11
9-7=2 Xy X, Xy Xy, 25
12 7 9 20
14-4=10 | x,, X, X3 Xy 10
4 14 16 18
3aKas3bl 5 15 15 15

[ITar 1. B nepBo#i CTpoKe€ MUHUMAaJIbHAsA CTOMMOCTD — 2, cieayomnias no senununHe — 10, T.e
mrpad nepBoii ctpoku 10—-2 =8.

B mepBoMm cronber; MuHMManeHas cTroumMocth — 4, cineaytomas 10, T.e mTpad mepBoro
cronbma 10—4=6.

AHaJOTHYHO OIpeesieM OCTallbHbIe Tpadbl.

ar 2. Haubonpmmii mrpad coorBercTByeT 3-i crpoke. [lepeMeHHass ¢ MUHUMAaIbHOU
CTOMMOCTBIO X;, =5 . BeluepkuBaeM nepsblil cTos0el.

tpads 7-2=5|16-9=7 | 18—11=7 | 3anacsl
11-2=9 X, X, X3 X, 15

10 2 20 11
9-7=2 Xy Xy X5 Xpy 25

12 7 9 20
16—-14=2 |5 X3 X3 X, 10

4 14 16 18

3akasbl 5 15 15 15

ar 3. HaubGonpmmii mrpad coorBercTByeT 1-ii crpoke. [lepemMeHHass ¢ MUHHUMAaIbHON
CTOMMOCTBIO X, =15. BeruepkuBaem BTopoii cronoen.

[ tpads 16-9=7 | 18—11=7 | 3anacsl
20-11=9 | x,, 15 X3 X, 15

10 2 20 11
20-9=11 | x,, Xy X5 Xy 25

12 7 9 20
18—16=2 | 5 X5 X3 X, 10

4 14 16 18

3akasbl 5 15 15 15

[lar 4. HauGonemmuii mrpad cooTBeTcTBYeT 2-ii cTpoke. [lepeMeHHass ¢ MUHUMAaIbHON
CTOMMOCTBIO X,, =15. BruepkuBaem TpeTuil cTonoen.

HlTpadsr 18—11=7 | 3anacsl
20-11=9 | x, 15 X3 X, 15

10 2 20 11
20-9=11 | x,, X, 15 X,, 25

12 7 9 20
18—-16=2 | 5 X5 5o X, 10

4 14 16 18

3akas3bl 5 15 15 15

[ar 5. Ocrancs TOTBLKO OJUH CTOJIOEI] C HEHYJIEBBIM CIpocoM. [IpuMeHsieM K HeMy METOJ
MUHHUMAJIBHOTO 3JIEMEHTA.



MuHuManbpHas CTOUMOCTb Y IEPEMEHHON X, X, =15-15=0 (!!!)

3amnacsl
X, 15 X3 0 15
10 2 20 11
Xy, Xy, 15 Xy 25
12 7 9 20
5 2 X33 X34 10
14 16 18
3aKasbl 5 15 15 15

Iar 6. MuHMManbHas CTOUMOCTb Y IEPEMEHHON X, , X,, =10-5=35

3amnacsl
X, 15 X3 0 15
10 2 20 11
Xy Xy, 15 Xy 25
12 7 9 20
5 X5 X5 5 10
14 16 18
3aKasbl 5 15 15 15
Mar 7. x,, =15-5=10
T.o. wumeem cieayromee JomycTUMOE Oa3UCHOE  pEILICHHUE!

Xy, =15,x,=0,x,, =10, x;, =5. OcTanbHble NepeMEHHbIE CBOOOHbIE U PABHBI HYIIIO.

2.4. [Ipumep pelieHusi TPAHCIOPTHOI 3a1a4u
Pemmm paccmorpenHyto Bbiiie T3 METOAOM NOTEHLIUATIOM.

[Ilar 1. B xauecTBe HAYaIbHOTO MPUOTMHKEHHUS BBHIOEPEM MOJYYCHHOE BBIIIE METOJIOM
CEeBEpPO-3allafiHOrO yIia, T.e. HayajdbHOE MIOMyCTUMOE Oa3ucHOe pemieHue: x, =5, x,=10,

Xy =15, x,, =5,x,, =5, x;,, =10.

TpancnoprHas Tabinna:

IMorennmannl 14 v, Vv, v, 3amnacel
U, 5 10 15
10 2 20 11
U, 5 15 5 25
12 7 9 20
U, 10 10
4 14 16 18
3aka3bl 5 15 15 15

Kupubim mprudToM BeIZICICHBI 3HAUCHUS 0a3UCHBIX TTEPEMEHHBIX.
[Iar 2. Paccunraem 3HaUE€HUSA IOTEHIIHATIOB:




U, =0,

U, +V, =10,
U +V,=2, |V,=2,
U,+v,=17, {U,=5,
U,+V,=9, |V

U,+V, =20, |V, =15,
U,+V,=18; |U, =3,

[lar 3. PaccunTbiBacM 3Ha4YeHHE BeNM4YMHBI U, +Vj —z; CBOOOJTHBIX TEPEMEHHBIX H

3aIoJIHSIEM TPAHCIIOPTHYIO TaOIUILY:

ITorenumansr | 10 2 4 15 3anacel
0 5 10 15
10 2 0+4-20 20 | O+15—-11 11
5 5 15 5 25
5+410-12 12 7 9 20
3 10 10
3+10-4 4 3+2—-14 14 | 3+4-16 16 18
3aKasnl 5 15 15 15
ITorenmuans: | 10 2 4 15 3amacel
0 5 10 15
10 2 -16 20 [ 4 11
5 5 15 5 25
3 12 7 9 20
3 10 10
9 4 -9 14 | -9 16 18
3aKasbl 5 15 15 15

[ar 4. HauGonbiuee 3Hauenne Benuunusl U, +V, — z, nMeeT cBOOOAHAs NEPEMEHHAS X,

T.€. JaHHAs TIEpeMeHHas OyJIeT BBOAUTCS B Oa3ucC.
IHar 5. CtpouM UK (ITOKa3aH CTPEJOUYKAMH):

IMorennuans: | 10 2 4 15 3armacel
0 5 10 15
= A T
10 2 -16 20 |4 11
5 5| 15 5 25
<+ +
3 |12 7 9 2
3 v 10 10
9 4 |9 14 |9 16 18
3aka3sl 5 15 15 15

OOpatuTe BHUMaHHUE HA TO, YTO IIEPEMEHHAS X,, HE SBIACTCSA BEPIIMHON LUKIA, IIO3TOMY
OHa MPOITYyILEHA.

Cpenu oTpUIIATEIBPHBIX BEPIIUH HAWMMEHbBIIEE 3HAUYCHHE Oa3WCHON IMEePEMEHHON HMEIOT
BEPILUHHEL X;, U X,, . BiOepeM u3 HuX X, (TakikKe MOKHO BBIOPATh U X,, ).

T.o. nepemenHas x,, McKIodaeTcs U3 Oa3uca, IEPEeMEHHAs X;, BBOAUTCS B Oa3uc.

[ar 6. CkoppekTupyeM TPaHCIIOPTHYIO TaOIHUITy U TIepeCcYrTaeM MOTCHIIUABL:



U, =0, U =0,
Uu+v,=2, |V,=2,
Uu,+v,=17, |U,=5,
U,+V,=9, {V,=4,
U,+V,=20,|V, =15,
U,+V, =4, |V, =1,
U,+V, =18, (U, =3,
IMorennuansr | 1 2 4 15 3armacel
0 15 15
10 2 20 11
5 0 15 10 25
12 7 9 20
3 5 5 10
4 14 16 18
3aKassl 5 15 15 15

[lar 7. PaccunTbiBacM 3Ha4YeHHME BeNU4YMHBI U, +Vj —z; CBOOOJTHBIX TEPEMEHHBIX H

3aIoJIHSIEM TPAHCIIOPTHYIO TaOIUILy

IloTenmuans! | 1 2 4 15 3armacel
0 15 15
0+1-10 10 2 0+4-20 20 | O+15-11 11
5 0 15 10 25
541-12 12 7 9 20
3 5 5 10
4 3+2—-14 14 | 3+4-16 16 18
3aKasbl 5 15 15 15
IloTenmuans: | 1 2 4 15 3aracel
0 15 15
-9 10 2 -16 20 (4 11
5 0 15 10 25
-6 12 7 9 20
3 5 5 10
4 -9 14 | -9 16 18
3aKa3nl 5 15 15 15

[ar 8. HauGonpiuee 3Hauenne semuunusl U, +V, — z, uMeeT cBoOOAHAs NEpEMEHHAA X, ,

T.€. JaHHAs epeMeHHas OyeT BBOAUTCS B Oasuc.



IHar 9. CtpouM UK (ITOKa3aH CTPETOUYKAMH):

IMTorenmumane! | 1 2 4 15 3amacel
0 15 15
- A+
-9 10 -16 20 |4 11
5 0 \ 15 10 25
+ » -
-6 12 9 ~20
3 5 5 10
4 -9 14 -9 16 18
3akasbl 5 15 15 15

OG6paTtuTe BHUMaHHE HA TO, YTO NEPEMEHHBIE X; M X;, HE MOXKET OBITh BKJIIOYEHA B

3aMKHYTBIM LIMKJI ¢ HAYaJbHOW BEPIIMHOMN X, ,, IOOTOMY OHH IIPOITYLIEHBI.

CpGI[I/I OTPpULATCIIbHBIX BCPIIMH HAWMMCHLBUICC IIOJIOXKUTCIIBHOC 3HAYCHUC

IICPEMEHHOM UMEET BEPILIUHA X, .

OasucHoOMn

T.o. mepemenHas x,, UCKItoYaercsa u3 6asuca, IEpEMEHHas X,, BBOAUTCA B Oa3uC.

[ar 10. CkoppeKkTupyeM TPaHCTIOPTHYIO TaOJIUIlYy U TIEPEeCUnTaeM MOTEHITUAIIBI:

U, =0, U, =0,
u+v,=2, |V,=2,
Uu+v,=11, |V, =11,
U,+Vv,=17, JU, =5,
U,+V,=9, |V,=4,
U,+V, =4, |V,=-3,
U,+Vv, =18, |\U, =7
IloTennuane! | -3 2 4 11 3aracel
0 5 10 15
10 2 20 11
5 10 15 25
12 7 9 20
7 5 5 10
4 14 16 18
3aka3bl 5 15 15 15

[Hlar 11. PaccunTeiBaeM 3Ha4eHHE Benu4uHbl U, +Vj —z; A CBOOOJTHBIX TIEPEMECHHBIX U

3aIoJIHSIEM TPAHCIIOPTHYIO TabIUILy

[lorenumansl | -3 2 4 11 3anachl
0 5 10 15
0-3-10 10 2 0+4-20 20 11
5 10 15 25
5-3-12 12 7 9 5+11-20 20
7 5 5 10
4 7+2-14 14 | 7+4-16 16 18
3aka3bl 5 15 15 15




ITorenuuansr | -3 2 4 11 3amnacsl
0 5 10 15
-13 10 2 -16 20 11
5 10 15 25
-10 12 7 9 -4 20
7 5 5 10
4 -5 14 | -5 16 18
3aKasbl 5 15 15 15
IMar 12. 3wnayenue Bemuuuubl U, +V,—z, amst BeceX CBOOOAHBIX MEPEMEHHBIX

OTPHULATEINIBHO, T.€. IOIYYCHHOE PEUICHUE ABIIACTCS ONTHMAIbHBIM.
T.0. onTUMAaNbHBIN ILUIAH IEPEBO30K CIEAYIOIIMIA:

0 5 0 10
X'=/0 10 15 0
5 0 0 5

3. 3apanus Ha padoTy
3.1. Co3gaTth TEKCTOBBIA OJIOK, cojepKaluii Ha3BaHWe PabOThI, HOMEp BapuanTta, OO
CTYyZ€HTa, OT(POPMATUPOBATh TEKCT B COOTBETCTBUHU C 00pa3IOM, IPUBEICHHOM Ha pUCyHKe 3.1.

Jlabopamopuasa paboma Nes.
Penrenre TpaHCOOPTHOM 33/1a4M METOJIOM NOTEHIIMAJIOB
Beimonawn: cryaeHt rp. 111111 MBanos U.1.
Hara: 03.05.2009 r.

Pucynoxk 3.1. — O6pazen; popmaTupoBaHHs TEKCTa

3.2. Pemutes T3, mpuBeaeHHyro B Tabmuie 3.1 METOIOM TOTEHIIMAIOB, OIMPEACIUB
Ha4aJIbHOE JIOTTYCTUMOE PEIICHHE YKa3aHHBIM METOJIOM.

[Ipouecc onpeeaeHus HAYaJIbHOI'O JIOITyCTUMOTO 0a3uCHOIo pelIeHus
MPOWITIOCTPUPOBATh C TIOMOIIBIO TPAHCIIOPTHBIX TaOJHUIl, AHAJOTHMYHO IPUBEJACHHBIM BHIIIIC
puMepam.

3.4. Pemmuth T3 BcTpoenubiMu cpeactBamu MathCAD (dbyakuus Minimize)

Kaxnoe 3amaHue MOKHO HAUYMHATHCS C TEKCTOBOTO 0JIOKA, B KOTOPOM YKa3aH HOMEp U
(dbopMynHupoBKa 3a1aHHSL.

4. KoHTpO/IBbHBIE BONPOCHI

1. Kak popmynupyercs TpaHcopTHas 3aia4da’?

2. Kak d¢opmynupyercs TpaHCIOpPTHAs
ONTHUMAIBHOM 3JIEKTPUUECKOM ceTu?

3. YeM OTIM4AIOTCS OTKPBITAs M 3aKpbITas TPAHCIIOPTHBIE 3a1a4uu?

4. Tlepeuncnure 0COOCHHOCTH TPAHCTIOPTHOM 3a7a4d MO CPABHEHUIO C 3a7a4eil JTUHEHHOTO
HpOrpaMMHUpPOBaHUS.

5. Kakum 06pa3om BeIOMpaeTcs mepBOHAYAIBHOE JOMYCTUMOE PeIIeHue?

6. CdopmynupyiiTe KpUTEpUN ONTHUMAIBLHOCTH HANJICHHOTO pEIIeHUs TPAHCIOPTHOU
3a/1auu

3ala4ya HOPUMCHHUTCIBHO K TIOCTPOCHHIO

S. PekomeHnayemasi iureparypa
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