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1 VYposensb 1: JIéerkuu

3amaya 1.1 - MeTo ceBepo-3alagHOro yrjia

[laHa crepnyiollas TPAHCHIOPTHAY 3afava (3aTpaThl Ha €OUHUILY):

Ny N, N3 | IIpegnoxenue
Ay 2 3 b 30
As 4 1 6 40
As 3 5 2 30
Cmopoc | 25 35 40 100

(a) TIpoBeps, cOamaHcUpPoOBaHa M 3adada.

(b) Onpenmenu HayanbHOE peIleHVME METOLOM CeBepo-3alagHOIo
yria.

(c) PaccuuTait oburrve 3aTpaThl Ha4aJIbHOTO PEIlIeHUS.

(d) CkonmbKO ©0a3UCHBIX IIEPEMEHHBIX HNMEET HEBBIPOKIEHHOE
peuieHue?

Pemienue: 3amaua 1.1

(a) IIposepka OasaHca: > a; = 30+40+30 = 100 =25+35+40 = >_ b;
v
(b) MeToa ceBepo-3anmagHOro yria:

1. (1,1): min(30,25) = 25, z1; = 25. a; = 5, by = 0.
2. (1,2): min(5,35) = 5, 210 = 5. a; = 0, by = 30.

3. (2,2): min(40,30) = 30, x5, = 30. ay = 10, by = 0.
4. (2,3): min(10,40) = 10, xg3 = 10. ay = 0, by = 30.
5. (3,3): min(30,30) = 30, x33 = 30. ['oTOBO.



N, No N3 | IIpegnoxenue

Ay 232 Do ®) 30
A, @) 300 10¢ 40
Az 3) ) 300 30

Copoc | 25 35 40

(c) Ob6mime 3arparbl: K =25-2+5-3+30-1+10-6+30-2=50+15+
30+ 60+60 =215
(d) ba3sucHbIle nepeMeHHbIe: m+n—1=3+3-1=5

3amaya 1.2 - MeT0og MUHUMA/ILHOM CTOMMOCTH

Hcmonb3y#t Ty 2Ke MaTpuUIly 3aTpaT W Te XKe O0OBbEMEI
NpensioXKeHus/Cipoca, 4To U B 3afgave 1.1.

(a) Ompemenu HadaJibHOE peENIeHHWEe MEeTOOOM MUHUMAaIbHOU
CTOUMOCTH.

(b) PaccuuTait obiime 3aTpaThl U CPaBHU C pellleHHeM MeTOoOM
CeBepoO-3aIafHoTo yria.

(c) Kakas sg4YeliKka wuMeeT HaWMEHbIIME 3aTpaThkl U I[OJIyYaeT
IepBOe Ha3Ha4YeHue”?

Pemienue: 3amaua 1.2

(a) MeTOog MMHMMA/ILHONM CTOMMOCTH:
CaMble fellI€BbIe TYEUKHU M0 MOPAAKY: 20 = 1, ¢1y = 2, ¢33 = 2, ¢19 = 3,
C31 = 3,

Cog = 1 x99 = mln(40,35) = 35. bg =0, ay = 5.
c11 = 2: x11 = m1n(30,25) =25.b=0, a; = 5.

C33 = 2: X33 = m1n(30,40) = 30. a3 =0, b3 = 10.

W N e

. c1o = 3 HepgocTymHa (cTombell 2 HMcCYepIlaH). c¢;3 = 5: T3 =
min(5, 10) = 5. a; = 0.

5. 93 = 6: w93 = min(5,5) = 5. I'oToBO.



N, No N3 | IIpegnoxenue

Ay 2502 3) 56 30
A, @ 350 De 40
Az 3) ) 300 30

Copoc | 25 35 40

(b) O6miue 3aTparbl: K =25-2+5-5+35-1+5-6+30-2 =50+ 25+
35+ 30 + 60 = 200

CpasHenue: C3Y = 215, MMC = 200 = MMC nyue Ha 15.

(c) IlepBoe Ha3HaAYeHHE: gUYeUKa (2,2) C ¢y = 1.

Pemienre MeTOOOM MHHHMMAaJIBLHOM CTOMMOCTH: K = 200
(myumie, yem C3Y c 215)



2 YpoBensb 2: CpegHuHn

3agada 2.1 - MeToag @orensa (anmpoOKCHMAITHH)

IlaHa ciemymoolllasi TPAaHCIIOPTHAS 3amayva:

Ny Ny N3 N, |llpegnoxeHnue
Ay 4 8 1 ©6 120
Asy 7 2 5 3 80
As 3 6 4 9 100
Copoc | 90 60 70 80 300

(b) Brmmomxu nonHbl MeTon doress.

(c) PaccuuTait o01Ive 3aTpaTH.

(a) Paccuwutaii Bce mTpadrl A1 IepBoOi uTepanuu metoga ®orens.

Pemienue: 3amaua 2.1

(a) DITpadsl, utepanus 1:

N N, Ns Ny I[Tpennoxenue | ITpad
Ay 4 8 1 6 120 4-1=3
Ao 7 2 5 3 80 3-2=1
As 3 6 4 9 100 4-3=1
Cmopoc 90 60 70 80
IMlTpad (4-3=1 6—-2=4 4-1=3 6-3=3

Haubomnbmuit mrpad:

crtonben; N, (mrpad 4).

Camas pgemieéBas

sueiika B Ny: (2,2) C ¢ = 2. x5, = min(80,60) = 60. ay = 20, by = 0.

(b) ITonubi# MeTOO Poresnsa:

Hmepauus 2 (6e3 N,): nepecuér mrpadoB. Haubomnpinuii mrpad:
N; unu A; (murpad 3). Bribupaem N;: camasi meméBas sgdelka (1,3),

c=1. x13= mln(120, 70) = 70. a3 = 50.

Hmepauus 3: nHaubomnbmui mrpad: A, (mrpad 6 —4 = 2). N;: caMas
gemeBas sderka (1,1), ¢ = 4. xy; = min(50,90) = 50. a; = 0, by = 40.

Hmepauus 4: A, emme OTKPHIT (as
PaccuutreiBaeM ImTpadwl.

mln(QO, 80) =20. ay =0, b4 = 60.

Camas penéeBad:

20), As; €eIllé OTKPEHIT.
(2,4), ¢ = 3.

Xog =



Hmepauusa 5: As: 3 = min(100,40) = 40. b; =0, az = 60.

Hmepauus 6: x3, = 60. T'OoTOBO.

(c) O6mue 3aTparbl: K =50-4+70-1+60-2+20-3+40-3+60-9
=200+ 70+ 120+ 60+ 120+ 540 = 1110

Pemenne metogoMm ®oresnsi: K = 1110

3amada 2.2 - OgHa uTepanusi MeToaa moreHnmuajioB (MODI)

IlaHo cnenytoiiee 6a3uCHOE pellleHre TPAHCIIOPTHOM 3aauu 3 x 3:

M Ns N3 | IIpennoxeHue

Ay 40> 306 o 70
Ay o 10w 300 40
As @) @  90e 50

Cmopoc | 40 40 80

(a) Paccumurayu noTeHUuanel u; ¥ v; (IOJIOXKH u; = 0).

(b) PaccuuTaii Bce NpuUBEOEHHBIE 3aTpaThl J;; AT HeOa3UCHBIX
sT4YeeK.

(c) dBnsieTcsa nmu pellleHWe ONTUMaIbHBEIM? Ecnu HeT: Kakad
dA4YerKa BXOOUT B 0a3uc?

(d) BeimosHu OOHY UTEPALUIO MeTOAa ITOTEHIIMAIOB (IIUKJI, §, HOBOE
pellleHre, HOBEIE 3aTpaThl).

Pemenue: 3amaua 2.2

(a) Torernuanewl (u; = 0):

Tnn:cn=wm+v1=>2=0+v;=>v;=2
Tig:Cla=UL +V3=>3=0+vy = vy =3
Tog iCxp =Us+ UV =>4d=u+3=uy =1
Toz:C3=Ust+v3=>1=140v3=v3=0
Tyz3:C33=U3+v3=>06=u3+0=u3==06



(b) IIpuBen€HHBIE 3aTPATHI §;; = C;j — U; — V;:

S13=5—-0—-0=5
Sp=7T—-1-2=4
53 =3—-6-2=-5
b3 =2—6—-3=-7

(c) OorTuManbHOCTB: Het - §3, = —7 < 0. Bxopgsamasa s4euka: (3,2).
(d) ATepanusi MmeTOoda MOTEHIIHAIOB:

Hukn png (3,2): (3,27 — (3,3 — (2,37 — (2,2 — (3,2)...
IIpoBepka: (3,2) — (1,2) — (1,1) — (3,1)? Hert, (3,1) He aBnAeTCA
0a3uCHOU IIepeMeHHOH.

AnpTepHaTuBHaA monelTka: (3,2)Y — (1,2)” — (1, 1)*? - (1,1) He
HAXOOUTCS B CTOJIOIE 2.

[TpaBunbHBEIN OUKI: (3,2)T — (2,2)” — (2,3)T — (3,3)".

[To3unuu (—): x9 = 10, z33 = 50. # = min(10,50) = 10.

OOHOBNIEHUE: 733 = 0+ 10 = 10, 79 = 10 — 10 = 0 (BBIXOOUT), T3 =
30 + 10 = 40, x33 = 50 — 10 = 40.

CHuxeHue 3aTpaT: AK =3 -0 = (=7)-10 = —70.

Crapsie 3aTpaThl: 40-2+30-3+10-4430-14-50-6 = 80+90+40+30+300 = 540.
Hosrle 3aTpaTsl: 540 — 70 = 470.

HoBoe 0a3ucHoOe pemreHue ¢ K = 470. Bxoasimmasi siaerka (3,2),
BBIXOsIIIasi si9eHKa (2,2).



3 Vposens 3: CI0XKHBIA

3agaua 3.1 - IlostHas1 OITHMHU3 AU

IlaHa cienymollasi TPAHCIIOPTHAS 3afayda:

Ny Ny N3 N, | llpennoxeHue
Ay 2 3 1 5 120
Ay 7 3 4 © 80
As 5 4 7 3 100
Copoc | 90 70 80 60 300

(a) Onpepenu HadalbHOE peIIeHME METOAOM CeBepo-3alagHOTo
yIJjla U pacCyuTau 3aTpaThl.

(b) BeimosiHE CTONMBKO HTepallii MeToda IIOTEHIIMAJIOB, CKOJIBKO
HY2KHO [J1 JOCTUXKEHHUS ONTUMyMa.

(c) ITokaxku, 4TO UTOTOBOE pelleHKHe ONITUMAJILHO (BCe J;; > 0).

(d) PaccuuTaii CHuUXKeHHEe 3aTpaT OTHOCHUTEIbHO HaA4YaJIbHOTO
pellleHus B IPOILleHTax.

Pemenue: 3amaua 3.1

(a) HauanbpHOE pellleHHe MEeTOd0M CeBepPo-3allagHoro yria:
(1,1)2 11 — 90, ay = 30. (1,2) T12 — 30, a; = 0. (2,2) To2 — 40, bQ = 0.
(2,3)! To3 = 40, a9 = 0. (3,3) T33 = 40, b3 =0. (3,4) T34 = 60.
Ky=90-2+430-3440-3+40-4440-7+60-3 = 180+90+ 120+ 160+ 280+ 180 =
1010

(b) Utepanmusi MeToaa NoTeHIHaIOB 1:

HOTeHHI/IaHbIZ u=0,v1=2,v5=3, up =0, V3 = 4, Uz = 3, vg = 0.
[IpuBeg€HHBIE 3aTPATHI: 013 = 1-0—4 = =3, 614 = 5, do1 = 5, doy = 6,
531 = 0, 532 = —2.

Bxopsamas: (1,3) c 0 = —3.

Hukn: (1,3)7 — (1,2)” — (2,2)" — (2,3)". 6 = min(30, 40) = 30.

213 = 30, £12 = 0 (BBIXOOUT), Toy = 70, x93 = 10. AK = —3-30 = —90.
K, =920.

HNTepanuss MeToda MOTEHIIHAIOB 2:

HosBrul#t 6a3uc: 211 = 90,213 = 30, x99 = 70, x93 = 10, 233 = 40,2734 = 60.
[ToreHumanbl: u; =0, v1 =2, v3=1, us =3, v =0, u3 =6, v4 = —3.
[IpuBegE€HHBIE 3aTPATH (BEIOOPOYUHO): 15 = 3, d14 = 8, Jo; = 2, doy = 6,
(531 = —3, (532 = —2.



Bxopsamas: (3,1) ¢ § = —3.

ITuki: (3,1)7 — (3,3)” — (1,3)" — (1,1)". 6 = min(40, 90) = 40.

231 = 40, 33 = 0 (BBIXOOHUT), 213 = 70, 17 = 50. AK = —3-40 = —120.
K, = 800.

(c) IIpoBepka ONTHMAJIHLHOCTH:

HoBri#t 0a3uc: Tr11 = 50,1‘13 = 70,1‘22 = 70,1’23 = 10, T3l = 40,$34 = 60.
[ToreHmanbl: u; =0, v1 =2, v3=1, us =3, v5, =0, us = 3, vy = 0.

Bce npuBenEeHHBIE 3aTPATHI:

012=3-0-0=32>0 014 =5—0-0=52>0
09y =7-3-2=22>0 J9g =6-3-0=32>0
030 =4-3-0=12>0 033 =T-3-1=32>0

Bce §,; > 0 = HOCTHIHYTO ONITHMAaJIbHOE pelieHue!
OnTtumManbHOE pelleHue:

Ny N, Ns N, | Ilpegnoxenue

Ay 502 o 7000 120
A, o 70 10w © 80
As 40 @ ) 600 100

Copoc | 90 70 80 60

K* =50-2470-1470-34+10-44+40-54+60-3 = 100+70+210+40+200+180 = 800

(d) Cauxenne 3arpar: 2050 .100% = 212 - 100% ~ 20,8%

3amaua 3.2 - HecOaytaHCHMpOBaHHAs 3ajla4a U BHIPOXKIEHHOCTD

IlaHa cienymolilasi HecOa/ITaHCHPOBaHHAasA TPAHCIIOPTHAS 3agava:

Ny Ny N3 | I[Ipegnoxenue

Ay 3 5 2 80
Ay 6 1 4 70
As 4 3 7 60

Copoc | 50 90 40

(a) Onpepenu, yTo GOJbIIE - MPEOIOKEHWE UITH CIIPOC, U H00aBb
(GHUKTHUBHOTO IMOCTABIIHKA WJIH MOTPeOuTes ¢ 3aTpatamu 0.




(b) Ompenmenu HadYanbHOE peEIIEeHUWE METOOAOM MHWHUMalbHOU
CTOMMOCTH.

(c) OOBsicHM, YTO O3HAYaeT BBIPOKIEHHOCTDb, U OMNUIIN, KOTaa
OHAa BO3HHUKAET.

(d) Bo3HuKkaeT 1M BBIPOKAEHHOCTb B HAYaJIbHOM DPEIIEHUN?
O06ocHYy.

(e) BrimmonmHU OOHY UTEPALMIO METOHa IOTEHIIMAJIOB U paccuyuTam
OIITHUMaJIbHbIE 3aTpPaTH! (0€3 y4éTa GUKTUBHBIX ITIEPEBO30K).

Pemienue: 3agmaua 3.2

(a) IIpoBepka G6anaHca: Y a; = 80+70+60 = 210, > b; = 50490440 =
180. TIpenmmoxenue > cupoc: u3dbTOK 30. [TobaBnsieM PUKTUBHOTO
nmorpedutenst Ny c by = 30 1 ¢y = 0 OJISI BCEX 1.

(b) MeTong MMHMMA/ILHOM CTOMMOCTH (C N,):

CaMble [elI€BhIe STUEHKHU: coy = 1, ¢35 = 2, cy3 = 4 IIEn OBl IIOoCiIe
cs1 = 4... Iopsamok: (2,2) = 1, (1,3) = 2, (3,1) = 4 mén OB HOCINe
¢dukTHUBHOTO CTONOIIA ;g = 0.

C ¢y = 0: crauana (1,4), (2,4) unu (3,4) - BeIOUpaeM (1,4): x4 =
min(80,30) = 30. by = 0.

3aTeM (2,2) = 1: x99 = min(70,90) = 70. as = 0, by = 20. 3aTeM (1,3)
r13 = min(50,40) = 40. b3 = 0, a; = 10. 3areM (1,2) = 5 unu (3,2) =
(3,2) = 3: w3 = min(60,20) = 20. by = 0, a3 = 40. 3aTeM (1,2) = 5: x5 =
min(10,0)... b, = 0 ucyepmnat. (1,1) = 3: z;; = 10. a; = 0. Hakonern
r3 = min(40,40) = 40. I'oToBo.

HauanbHOe peinenue: ryy = 30, x1; = 10, 13 = 40, x99 = 70, x35 = 20,
T31 — 40.

3aTparthsl (6€e3 Ny): 10-3+40-2+70-1+40-4+20-3 = 30+80+70+160+60 = 400
(c) BBIPOKIEeHHOCTH: basucHoe  pelleHue  SBASETCS
BBIPOKIEHHBIM, €CJIM 4YHCJI0 0Oa3uCHBIX IEePEeMEeHHBLIX MeHbIIe
m+n—1, T.e. ogHa 13 0A3UCHBIX IePEMEHHELIX ITPHHIMaeT 3HaueHne
0. OTo mpouCXOOuT, KOTOa Ha Illare pacipeneeHus OQHOBPEMEHHO
MCYEPITEIBAIOTCSA  IIPEIjoXKeHHe ¢ COPOC  CTPOKU/CTOJIOIIA.
BrIpoXIOeHHOCTh TpeOyeT HCKYCCTBEHHOTO BBeOeHUs 0a3uCHOU
nmepeMeHHOU co 3HaueHueM 0 («3IMCUNOH-Ha3HAUYEHuE»).

(d) BhIpOKOEeHHOCTh B HaYa/IbHOM penieHuM: PacimpeHHas
3ajadya uMeeT m = 3, n = 4, TO eCTb TpedyeTcsa m+n —1 = 6 6a3UCHBIX
ImepeMeHHbIX. [IpuBegEéHHOe BHIIIE pellleHne uMeeT 6 0a3MCHBIX
TIEPEMEHHHBIX (214, T11, 713, Too, T32, T31) = BHIPOXKIEHHOCTH HET.

(e) UTepanusi MeTOoOa MOTEHIIHAIOB:

ba3uc (pacmupeHHass 3agayda): paccuuThiBaEM MOTEHIIHAIHI,
IIPOBeEPSIEM IpPUBEOEHHEBIE 3aTpaThl. u; = 0: vy = 3 (U3 z11), v3 = 2
(B3 213), v4 = 0 (U3 214). us: U3 Tog: Uy = 1 — V9... vy IIOKA HEUIBECTEH.
U3 239 us +vy = 3. U3 231 us+v; =4 = ug = 1. v =3—-1= 2.

2.
.
.
.
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[IpuBene€HHBIE 3aTPATHI (PealbHbIe TYEUKMN): 0o = H—0—2 = 3, 0y =
6—(—1)—3 = 4, 523 == 4—(—1)—2 == 3, (533 = 7—1—2 == 4

Bce §;; > 0 Ons peanpHBEIX fA4Ye€eK. = HadaJIbHOE DeIleHUe yXKe
ONITHMAJJIBHO!

OnTtumanbHBIE 3aTpaTH (03 GUKTUBHBIX ITePeB030K): 400

3agaya ObUIa HeCcOAJIaHCHPOBAHHOM; IIOCjIe H00aBIeHHs N,
Hada/IbHOE pellleHHue MeTOI0M MHHHUMA/ILHOH CTOUMOCTH yXKe
OIITUMA/JIBHO nIpH K = 400.
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