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Habop 3amag N 1.

1. ITocTpouTh MaTeMaTUYECKYI0 MOAEJb CJAeLyIoleil 3aaa4u o
auere.

JlocTymHEBL Caeayonire TPOIYKThI: MUPOXKHBIE, 50C 3a IIT., KOT/IeThl, 20C
3a wrt., KoJa, 30c 3a OyT., bur-maxu, 80c 3a wT. B enunHuIe npoaykTa
CONEPKUTCH CIIEYIONIee KOJIUYIECTBO IIPUBEIEHHBIX HUXKE BEIECTB.

KaJOpUU | caxap | KHp | BUTAMHHBI
mupoxuoe | 400 2 2 3
KOTJIETA 200 2 4 2
KOJIa 150 4 1 0
Our-max 500 4 5 0

3aJaHbl OrpaHUY€eHNs Ha [T0TpebJIeHIe BEeCTB B JeHb: CyMMa KaJopuit
> 500. Cymma ButamuuoB > 6. Cymma caxapa > 10. Cymma xupa > 8.
Tpebyerca onpefesuTs HAOOp W3 YKa3aHHBIX NIPOAYKTOB HA JIeHb
MUHUMAJIbHOU CTOUMOCTH IIPDW BBIIIOJTHEHUU IIPUBEACHHBIX OI‘paHI/I“IeHI/II';I.
2. Haiitu muo>kectBo Ilapero cienyrolueii aBy XKpATEPUATIbHOK
3a/1a4uu.
Fi(z) — min, F(z) — min,

npu ycnosum x € {1,2,3,4,5,6,7}. Bnavenus yHkmmi 3agaHbI
TabJuiei

T I1[2[3]4[5]6]7
Fi(z) |1 |23 2|3]|4]3
Fo(z) | 6 |66 |5|5]|5]|3

3. Teomerpuydeckn
NpOrpaMMHUpPOBAHUEA:

peunnTb JINHEMHOTO

0.5z1 + 222 — max,

1+ 22 <6

x1 —x2 <1

r1 >1

2x1 + 29 > 6

0.5z1 —x2 > —4

o > 1
4. TlepeliTu K ABOWCTBEHHOU M PEINNATH 3aJa4dy JIMHEUHOTO
NporpaMMuUpPOBaHUA:

8x1 + 2x9 4+ 3 + 4 — min,

4r1 —4xg + 323 —x4 =1

zr; >0,1=1,2,3,4
5. PemuThb 3a/ady JUHeHHOTO MpPOrpaMMUPOBAHUS CUMIIJIEKC-
MeTOaO0M.

{—2x1+3x2—x3+2x4:3

—x1 + 2 — max,
x1 +x2 < 2
x1 —2x2 <1
—x1 + 372 <3
z; >0, 1=1,2.
6. PemnuTh TpaHCHIOPTHYIO 3a/a4vy. TpaHcmoprHas Tabauia nuMeer
BU:

[ Ai/B; [ B [ B2 | Bs [ Bamacsl a; |
Al 1 3 5 100
A2 10 T 150
As 3 8 6 80

[ Baseru b; [ 80 [ 140 [ 110 [ > =330

7. HaiiTu 3itsiepoB uukJ B rpade.

8. HaiiTu kpaTuaiiiiine myTu u3 BepHIMHLI 1 BO BCe oCTalbHbIe
BepluHbl rpada. I'pad npusenen B 3amade 7. HanpasjaeHHOCTH IyT
¥ UX Beca 3aJaHbl B Tabjule.

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 1 2 5 2
2 1 oo | 5 6 4
3 6 3 oo | 4 2
4 5 1 1 o |5
5 4 3 4 2 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Peminth 3amady o HasHadyeHusix. CTOMMOCTH 3a/laHbI B
Tabaunie

3 8 6 8 9
8 7T 4 4 10
2 2 2 2 6
10 9 7 3 9
3 7 5 5 10

12. B oskcunepumenTe 10 dHejoBeK HE3aBUCHMO Jpyr OT Jpyra
OyayT caydaiiHbIM 00pa3oM HAXUMATh OIHY M3 JBYX KHOIOK -
KpacHYI0 unu depHyto. C nmoMornbio MeTona MoHTe-Kapso onpeneaurs
MPEeIoNAraeMoe 3HAUYeHWe KOJMYECTBA HAXKATUU KPACHOH KHONKU WU
IUCIEPCHUI0 dTOr0 3Ha4YeHusi. VICHOJB30BATH MEXaHW3M CJIy4alHOro
BeiObOpa Tuma "opes-pemka'. Yuciao ucnwitamuit N = 20. Onwucarb
MPOLECC MOJYYEHUs] PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

2x1 + 3x2 + 5x3 + 44 — max,
IPY OTPAHUIEHUSTX
x1 + x2 + 3x3 + 224 < 3, x; € {0,1}, : =1,2,3,4.

14. IlocTtpouTh pacmucaHue OOCIy>XKHBaHUS N = O TpeboBanmii
ONHHM NpUOOPOM, MHUHHMH3HUDYIOUEe MAaKCHMAJbHOE OTKJIOHEHHE
MOMEHTOB 3aBepIleHHs OOCIy:KHBaHUs TpeGOBaHUH OT AUPEKTUBHBIX
cpokOB Limax = max;{C; —d;}. OTHOmEHNS NIpeIIecTBOBAHNS 3a0aHbI
BBUIe 1 — 2 — 3 u 4 — 5. J|IuTeIbHOCTh OOCIYKUBAHHUS JIIOOOTO
TpeboBanna paBHa 2. upexrtusBuble cpoku di = 4, d2 = 2, d3 = 4,
dy =7,ds =5.



Habop 3amag N 2.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEJb CJeayolleil 3aaa4m o
auere.

JloCTymHBL Caeayoniue TPOAYKTHI: TUPOXKHBIE, 30C 3a IMIT., KOTI1eTh, 40C
3a mrT., KoJyia, 80c 3a OyT., bur-maku, 70c 3a mt. B eauHuUIle MTPOAyKTa
CONEPXKUTCS CIIEYIONIee KOJIUIECTBO IPUBEIEHHBIX HIXKE BEIECTB.

KaJOpUU | caxXap | »XHp | BUTAMHUHBI
nupoxxuoe | 300 5 4 0
KOTJIETA 100 5 2 1
KOJIa 250 3 2 1
Our-mMmax 200 3 7 0

3azaHsl OrpannUeHns Ha TOTpebeHne BeInecTs B feHb: CyMMa Kajaopuit
> 500 < 900. Cymma BuTaMuHOB > 6. CymMma caxapa > 10 u < 40.
Cymma xwupa > 8 u < 15.

Tpebyercsa onpejenuTs HAOOpP U3 YKa3aHHBIX IIPOAYKTOB Ha JI€Hb
MHUHUMAJIBHON CTOMMOCTH MPHU BLITIOJTHEHUN TPUBEIEHHBIX OTPDAHUICHUH.
2. Haiitu muo>kectBo Ilapeto crneayroiiieii ABy XKpUATEPUATIHHOMK
3aa4u.

Fi(z) — min, F>(z) — min,

npu ycnoeum z € {1,2,3,4,5,6,7}. 3uadenws QyHKOUi 3aTaHBI
Tabsuei

T 1 2|3 4 5 6 7
Fi(z) | 1/2 |1 ]3/2 |1 3/2 | 2 3/2
Fo(x) | 3 3|3 5/2 | 5/2 | 5/2 | 3/2
3. TeoMmerpudecku peunnTh 3aavy JIMHENHOro

nporpaMmMHUpPOBaHUA:

21 + 0.5x2 — max,

1 +x2 <6
—x1 +x2 <1
r1 >1
xr1 + 222 > 6
—x1 4+ 0.520 > —4
rg > 1
4. IlepeiiTu K AOBOWCTBEHHON M pelIUTb 3a4a4dy JUHEHHOro
HpOrpaMMuUpPOBaHUSA:
x1 + 2x2 + 23 + 84 — min,
2x1 + 3x2 —x3 — 224 = 3
{—.7:1 —4xo +3x3 +4x4 =1
z; >0,i=1,2,3,4
5. Peiinrs 3aa4y JMHENHOrO IIPOrpaMMUPOBAHUSA CUMILIEKC-
MeTOo0M.
r1 — T2 — max,
1 +x2 <2
—2x1 422 <1
3r; —x2 <3
z; >0, 1=1,2.
6. PemuuTth TpaHCHOOPTHYIO 3agadvy. TpancnoprHas Tabadia uMeer
BUJI:

[ Ai/B; [ B [ B2 | Bz [ Bauacsi a; |
Al 3 2 4 100
Ao 9 0 T 150
A3 2 7 5 80

[ Bassku b; [[ 80 [ 140 | 110 |

7. Haiitu siisiepoB UK B r‘paclzle. Bepmuna 5 orcyrcTByeT.

8. Haiitu kpaT4aiiilive IIyTH U3 BEPLUIMHBI 1 BO BCe OCTajlbHbIe
BepHmHbl rpada. I'padp npusemer B 3amade 7. [dyrm u mx
HAINPAaBJIEHHOCTH 3a7aHbl B Tabauie. Bec ayru (2, 8) paseH cymme BecoB
oyt (2,5) u (5,8), a Bec gyrnm (3,7) paBer cymme Becos ayr (3,5) u (5,7).

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 5 2 1
2 4 oo | 6 5 1
3 2 4 oo | 3 6
4 1 1 5 oo | 4
5 4 3 4 5 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemuTn 3agavy O HasHa4YeHUAX. CroumMmocTu 3aJaHbl B

Tabaunie
9 8 7 3 9
2 7 6 8 9
1 1 2 2 6
7T 6 4 4 10
2 6 5 5 10

12. B sxcmepumenTte 10 weI0BeK HE3ABHCHUMO APYT OT Apyra OyayT
caydaifiHBIM 00pa3oM BBIOMpATH OJIHY M3 JABYX ruUpb - 1 Kr wam 2
kr. C nmomompbio mMeToma Moute-Kapsio ompenenuTh NIpeamnoiaraeMoe
3HAYEHNE CYMMAPHOTO BHIODAHHOIO BECA M JUCIEPCHIO 3TOTO 3HAUCHUI.
Wcnonp30BaTh MexaHH3M CaydaiiHoro BeIGOpa THma '"opes-pemka'.
Yucno mcnsrranuii N = 15. Onucars OpoIece moIyIeHnsT PEIIeHns.

13. PemnTh ¢ NOMOIIBIO JUHAMHYECKOI'O NPOrPpaMMHPOBAHUAS:

4x1 4 622 + 1023 + 84 — max,
IPY OTPAHWIEHHSX
x1 + x2 + 223 + 224 < 3, x; € {0,1}, i =1,2,3,4.

14. IlocTtpouTh pacnucaHue OOCIYKHBAHUS N =
omHMM  TPHOOPOM, MHHHMHU3UPYIOIIEe ijCj.
o0CIy:KUBaHUA p; U Beca w; 3aJaHbl B Tabauie

5 rpeboBanmii
JaurensHoCcTH

[J
p, [4]2[3[5]7
w; | 264|309




Habop 3amag N 3.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEIb CJeayolleil 3a1a4dm o
0aHKOBCKUX KpeauTax.

Bank cobupaercsas BLIJATh KPEJUTOB HA CYMMYy, He IIPEBBIINAIONTYIO 12
van $. Tunsr kpeautos U uHMOPMAIUA O JOXOAAX MO HUM U PHUCKAX
MpUBEIeHBl B TabJIUIIE.

Tun xpeaura Hona poxona | Hossa HeBo3BpaTa
Jlumanbrit 0.140 0.10
Ilokynka asto | 0.130 0.07
Kunve 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bark o0s3an pasmectuts > 40% BCeX KpesuTOB HA HYXKIBL C/X 1
busneca, u > 50% OT KpeAWTOB HA JMYHBIE HYXKJBI, ABTO U KUJIbE —
Ha KHJIbE.
O61m1asa 10151 HEBO3BPATA 10 BCEM KPEAWTAM HE JOJXKHA MPEBOCXOIUTH
0.07.
Heobxomgumo ompesesuTs CyMMBbI KPEIATOB IO YKA3aHHBIM BHIAM TaK,
4T00BI MAKCUMU3UPOBATD JIOXOM.
2. Haiitu muo>kectBo Ilapeto cneayroiiieii ABy XKpUATEpUATILHOMK
3a1a4u.

Fi(z) — max, F>(z) — max,
mpu ycnosuum x € {1,2,3,4,5,6,7}. Snadenus yHKIMHE 3aJaHbI
Tabaniei

T 112 |3 |4|5|6|7
Fi(z) |1 2|32 |3|4]3
Fo(z) | 6 | 6|65 |5 |53
3. TeoMmerpudecku
NpOorpaMMHUpPOBaHUA:

peumnThb JINHEMHOTO

xr1 — T2 — min,
x1 + a2 <6,
z1 —x2 >0,
—r1 + T2 > =3,
z1,z2 20
4. IlepeiiTu K OBOWCTBEHHON WM peUIMTb 3aJady JUHEHHOro
NpOorpaMMUPOBAHUSA:
2x1 — r2 + 3 — max,
31 +x2+ 23 =06
{ 1 — 22 +23 <5
z1 >0, z3 > 0.
5. PeimuuTts 3aa4y JIMHENHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MeTO/IOM.
4xry — r2 — min,
1 +x2 <3
—2x1 + 322 < 8
—x1 + 32 > 2
z; >0, i=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnoprtHas Tabiadiia uMeer
BU/T:

[ Ai/B; [ Bi | B2 | B3 | Banace a; |
Al [§] [§] g 35
A 5 5] 7 40
As 1 7 10 40
[Bassrum b; [ 25 [ 25 [ 55 |

7. HaiiTu 3iijepoB UUKJ B I‘padzle. Bepmuna 5 oTcyTCTBYET.

8. Haiitu kpaT4aiillive IIyTH U3 BEPLUIMHBI 1 BO BCe OCTajlbHbIe
BepimHbl rpada. ['pad npusenen B 3agawe 7. Hanpasnennocts ayr
M uX Beca 3amgaHbl B Tabaune. Bec mayrm (2,8) paBeH CyMMe BECOB AyT
(2,5) = (5,8), a Bec myru (3,7) paser cymme Becos ayr (3,5) u (5,7).

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 4 10 | 4
2 1 oo | 15 | 6 4
3 6 3 oco | 14 | 2
4 5 21 | 10 | oo | 5
5 14 | 3 4 7 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemuTn 3agavy O HasHa4YeHUAX. CroumMmocTu 3aJaHbl B

Tabaunie
8 3 8 12 8
9 8 7 8 4
5 2 2 4 2
8 10 9 14 3
9 3 7 10 5

12. B sxcmepumenrte 7 €eJI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydaifHBIM 00pa3oM BBIOMpATh OJHY M3 KJIETOK IIAXMaTHOH JIOCKH
8 x 8. Ilpu 3ToM BBIOpaHHAS KJIETKA, KJIETKA HEMOCPEICTBEHHO IO
Hell W KJIeTKa HENOCPeJCTBEeHHO HaJ Hel, ecJum TaKOBblE HMeEIOTCH,
3akpammuBaercsa. C  momombio Meroga Mourte-Kapiao omnpegenauts
IpemosaraeMoe 3HAUEHHe KOJMYECTBA 33aKPAILIEHHBIX KJIETOK U
JUCHEPCUIO 3TOrO 3Ha4eHUsdA. VICHONB30BATH MEXaHU3M CJIy4aiHOro
Berbopa Tumna "pysnerka’. Yucno ucoerranuit N = 10. Onucars mpomecc
[IOJIyY€HUs] PelIeHus.

13. PeminTh ¢ NOMOINBIO AUHAMUYECKOTO NPOrPaMMUPOBAHUA:

x1 + 3x2 + 223 + T4 — max,
[IPY OrPpaHUYEHHSX
2x1 + x2 + 223 + 3x4 < 4, x; € {0,1}, 1 =1,2,3,4.

14. ITocTpouts pacnucaume obciayzxusanus n = 10 rpeboBanuit m =
3 mpmbopaMu, MUHUMHU3UPYIOIIEe MOMEHT 3aBepIIeHUs 00CIyKUBAHUSI
nociennero tpeGoanus Cmax = max;{C;}. TpeGoBanusi roToBbl K
obcary:kuBaHUI0 B MoMeHT BpeMmeHu 0. IIpepbiBaHusa oOCIy>KHBaHHUSA
06010 TpeboBanus pa3peiensl. TpeboBaHne He MOXKET 00C/IYKUBATHCS
2 u 6osnee mpubopaMu OJHOBpeMeHHO. /lnuTenprocTn 06CTyKUBAHAA P;
33aHbl B TabIuIle

[ [1 [2
[pj 4012306074




Habop 3amag N 4.

1. ITocTpouTh MaTeMaTHYeCKYIO0 MOAEJb CJeLYIOLIeil 3aa4u O
HaHKOBCKUX KpPeINTax.

Bank cobupaerca BeIIaTh KPeIWTOB HA CyMMY, He IpeBBIIIAIONIy:0 10
MaH $. Tunel KpeIuToB M MHMOPMAIHA O JO0XOJAX [0 HUM H PUCKAX
npuBeeHsl B Tabiuige.

Tun xpeaura Hona poxona | Hossa HeBo3BpaTa
Jlumansrit 0.10 0.04
Ilokynka asto | 0.13 0.09
Kunve 0.14 0.10
C/x 0.20 0.15
Busnec 0.10 0.05

Bark o0s3am pasmecturs > 30% BCex KpesuTOB HA HYXKJABL C/X 1
6usneca, u > 40% or KpeAWTOB HA JIMYHBIE HYXKJBI, aBTO U YKUJbE —
Ha XKUTbE.
O6wast 1015 HEBO3BPATA IO BCEM KPEAWTAM HE [OJIKHA IIPEBOCXOAUTH
0.09.
HeobxoauMO OIpeAeuTh CyMMBl KPEIUTOB IO YKA3aHHBIM BHIAM TaK,
9TOOBI MAKCUMU3UPOBATH JTOXOM.
2. Haittu MmHo>XecTBo IlapeTo ciieayioiiieii ABy XKpuUTepHUaabHO’
3ama4u.

Fi(z) — max, F>(z) — max,

npu ycnoemm z € {1,2,3,4,5,6,7}. 3uavenws yHKOUil 3aTaHBI
Tabsunei

P T [2 [3 |4 |5 [6 |7
Pz |2 |4 |6 |4 |6 |8
Fo(x) |12 | 12 |12 | 10 | 10 | 10 | 6

(=23

3. Teomerpudecku JIMHENHOTOo

NporpaMmMUPOBaHUA:

peunTh 3aaavy

—3xz1 — 2x2 — min,

521 4+ x2 > 6,
—x1 + 3z2 > 4,
2x1 —x2 <6,
3r1 —4xe <0,
r1,22 >0

4. IlepeiiTu K 3ama4ye ¢ orpaHudyeHuaMu <:
xr1 — T2 + 23 — x4 + 205 — Tg — mMax,

21 —x2 — 2x5 +x6 = 4
—z1+x2+x3+75 =06
3r1 — 223 — x4+ 225 —26 =7
Ty +x4—2x5=>5
z; >0
5. Pewiuth 3aa4y JMHEHNHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MEeTOZOM.
921 + 1229 — max,
21 —x2 <1
1+ 3x2 <3
x1 —2x2 <1
z; >0, 1=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnoprHas Tabiadiia uMeer
BU/L:

[ A;/Bj H B, [ Bs [ Bs [ By [ 3amnacel a; ]
Ay 5 10 8 4 110
Ag 7 5 1T 6 75
A3 6 15 13 10 95

[ Basku b; [[ 60 [ 60 [ 60 [ 100

7. HaiiTu 3itjiepoB uukJ B rpade.

8. Haiitu kpaT4aiilliye IIyTH U3 BEPLINHBI 1 BO BCe OCTalbHbIe
BepHIMHBI rpada. I'pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaue.

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2

9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

L[t T2 ]3[4 5]
I[oc [12[40 1 | 14
2 |10 [oo [ 15 |16 [ 7
36 [12 o0 |8 [12
41516 [ 11 | o [ 9
51413147 [

10. HafiTm [JIUMHY KPUTHUYECKOTO MyTH (AJIUTEIbHOCTh
BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. Pemuts 3aJa4vy O Ha3Ha4Ye€eHUuAX. Croumocrtu 3aJaHbl B

Tabauie
3 9 2 3 7
6 1 5 6 6
9 4 7 10 3
2 5 4 2 1
9 6 2 4 5

12. B sxcmepumenTe 8 tWeJ0BEK HE3aBHCUMO APYT OT Apyra OyayT
ciyJadHBIM 006pa3oM BBIOMPATh OJHY M3 KJIETOK IIaXMaTHOH JOCKU
8 x 8. Ilpu 3TOM BHIOpPaHHAS KJETKA M TPpAHUYAIAE C HeHW KJIeTKU
(rpaHmyaImux KJIETOK He Gosee 8), 3akparmuBatorcs. C IOMOIIBIO METOIA
Monte-Kapiao onpemenuTs NOpeAiosaraeMoe 3HaY€HHe KOJUYeCTBa
3aKpAlleHHBIX KJIeTOK M JHUCIEPCHIO 3TOr0 3HadeHHd. llcmonan3oBaTh
MEeXaHMU3M CIyJIaifnoro Boibopa tuna "pynerka'. HYucno ucuprranuit N =
12. Onucars IpOIECC MOJTYyYeHUs PENIeHUs.

13. Pemuth ¢ NOMOIIBIO JUHAMUYECKOIO NIPOrpaMMHPOBAHUS:

4z + 3x2 + 223 + 34 — max,
MIPX OT'PAHUYIECHHUSIX
3z1 + x2 + 223 + 224 < 4, x; € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucanme obciayxuBauusa n = 10 TpeboBanwmii
2 mocnenoBarebHbIME - Hpubopamu (cucrema flow-shop),
MHHEMH3UPYIOIIEE MOMEHT 3aBEPUICHUs] OOCIYKUBAHUSA IOCJIEJHEIO
rpeboBanust Cmax = max;{C;}. TpeboBaHus roTOBBL K 0BCIIY KUBAHUIO
B momenT Bpemenu 0. [IpepoiBanus obciykuBanus jiro60ro TpeboBaHust
3alpeInensl. JIuTeIbHOCTH 00CIYKUBAHUS aj = Pj1 K bj = pj2 3aJaHEI
B TabauIe

m =

(g [t T2 |3 [4 ][5 ]6 [7 [8 [9]10]
a; [40 [ 12 [30 50 [7 |4 [10[20 ][9] 14
b, | 14 [23 [13[5 |17 |14 [10]7 |92




Habop 3amag N 5.

1. ITocTpouTh MaTeMaTHUYECKYIO MOEJb CJeAyIOLIell 3amadun
OIITUMAJIBHOTO MJIAHNPOBAHUSA OO'bEMOB IPOU3BO/ICTBA.
KoMnauus mpou3BOAUT MOTPY3YUKY U TeNeRKKH. OT OMHOTO MOTPY3IUKA
KOMIIaHUS TOJydaeT moxon B pasmepe $80 m or oamo#t Tenexku B
pasmepe $40. Mmeercss Tpu 06pabaThiBAIOIIUX I[EHTPA, HAa KOTOPBIX
BBIIIOJIHSIIOTCS ~ Onepanuu  Merajuioo0paborku, cBapku u  cOOpKwH,
He0oOX0TUMBIe JJIs IPOMU3BO/ICTBA J000TO U3 IPOAYKTOB. [y nHTEepBaIa
ITAHUPOBAHUSI, PABHOTO MECSITY, 3aJ]aHa MTPEIeIbHAS TPOU3BOICTBEHHAST
MOIIHOCTh KaXXJ0ro 00pabaThIBAIONEr0 IEHTPa B 4Yacax, a TaKXKe
KOJINYECTBO 9YacOB, HEOOXOIWMOE HA ITOM IIEHTPE JJisi MPOM3BOJACTBA
OJHOTO TIOTPY3YMKa W OFHOM TejexkKu. ITa uH(OpMaLus 3aTaHA B
Tabauie.

ITorpysumk  Temexkka O061. Mo,
(uacoi/en.)  (uacwr/exn.) | (gacwr)
Mert.06pab. | 6 4 2400
Csapka 2 3 1500
Cbopka 9 3 2700
TpebyeTca cOCTaBUTHL JOMYCTHUMBIM IaH paboT Ha Mecdn ¢

MAKCHMAJIBHBIM JOXOA0M.
2. Hatitu mHo>kecTBO IlapeTo cieayronieil AByXKpuTepuaibHOR
3ana4m.

Fi(z) — max, F2(z) — min,

npu ycnoeum z € {1,2,3,4,5,6,7}. 3uadenws QyHKOUil 3aTaHBI

Tabsuien
T 1 2 3 4 5 6 7
1) | 2| 46| 4|6 8] 6
Fy(x) 12 |12 | 12 | 10 | 10 | 10 | 6
3. Teomerpuyecku peliuTb 3ana4dy JIMHENHOro

HpOrpaMMuUpPOBaHUA:
3x1 + 5xo — min,

3x1 + 229 > 36,
{ 3x1 + bxg > 45,
T1,22 >0

4. IlepeiiTu K 3aga4e ¢ orpaHudeHuaMu <:
2x1 — x2 + x4 — x5 — min,

—x1 + 223 + 14 =8

2x1 + T2 — T3 + 275

x1 —x2 — 3x3 — 35
5. PenuTh 3aja4y JuHeHHOTO MpOrpaMMHUpPOBAHUSI CHMIIJIeKC-
MEeTOHOM.

6
—10

10x1 + 1229 — max,
2x1 —x2 <1
x1 4+ 3x2 <3
x1 —2x2 <1
z; >0, 1=1,2.
6. PemnnTh TpaHCNOPTHYIO 3a/a4vy. TpaHcmoprHas Tabiauia nMeer
BU:

[ Ai/B; [ BL [ B2 | Bs [ By | Bamacsl a; |
Al 20 13 8 1T 70
As 15 9 7 18 70
As 2T 19 15 13 110
[Basku by [ 70 190 [ 70 [ 60 | ]

7. HaliTm o0cTOB MHHMMAaJIBLHOTO Beca B
5 orcyrcTByer. Beca pebep
[IPUBEJEHHBIM B 3aja4e 8.

8. Haiitu kpaT4aiiiive IIyTH U3 BEPLINHBI 1 BO BCe OCTajlbHbIe
BepimHbl rpada. ['pad npusenen B 3agawe 7. Hanpasnennocts ayr
1 ux Beca 3ajaHbl B Tabaune. Bec ayru (2,8) paBeH cyMMme BeCOB Ayr
(2,5) = (5,8), a Bec myru (3,7) paser cymme Becos ayr (3,5) u (5,7).

rpade. Bepmuna
COOTBETCTBYIOT paBHBl BecaM [IyT,

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2

9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

[t [2 73 475 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
41 5 6 10 | co | 7
5 14 | 13 | 14 | 7 00
10. HaiitTu [gAMHY KPUTHYECKOTOo NyTH (AJUTEJIBHOCTh

BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie

50 50 100 20 90
70 40 20 30 90
90 30 50 100 90
70 20 60 70 90

12. B enounoi#t rupasguge jgamnouku 1,2,3 w 4 um jgaMmodyka 2 He
paboraer. B sxcnepmmente BeiGupaercs opHa (m00as) K3 JIAMIOUEK.
C nomompio MerTona MonTte-Kapso onpeaenuts OpubIHU3UTENBHYIO
BEPOSITHOCTH TOI'0, YTO BbhIOpaHHAsi JiaMIO4dkKa Oyier Hepaborarouiei.
Mcnonb30BaTh MEXaHU3M CIydafiHOro BeIOOpa tuma ''pynerka'. Pemurs
3a7a4y npu yuciae ucnslTanuiit N = 5, N = 10, N = 20. Onucars
[IPOIIECC IOJIYyYI€HUsSI PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

z1 + 3x2 + 223 + x4 — max,
TPY OTPAHUIEHUSTX
2x1 + 2x2 + 2x3 + 3x4 <5, z; € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucanme obciayxuBanusa n = 10 TpeboBanwmii
m = 2 mnocsenoBaresbHbIME npubopamu (cucrema flow-shop),
MUHUMHU3UPYIONIEe MOMEHT 3aBEpPUICHUs OOCIY>KUBAHUS MOCIIETHETO
rpeGoBanust Cmax = max;{C;}. TpeGoBaunsi roToBbl K 0GCILYKHUBAHUIO
B MoMeHT BpeMmenu (. [IpepbiBanus o6cIyKuBaHUSA JII0O0TO TpeOOBAHMU S
3anpemensl. JInuTessHOCTH 00CHYKUBAHUS a; = Pj1 ¥ bj = pj2 33aHEI
B Tabauie

(g [t 12 ]3[4 [5 ]6 7 [8 [9 [10]
a; [10 [22[3 [5 [17 [14[10]22] 19 [ 10
b, |4 |26 |16 |15 |7 |42 127 |19 | 14




Habop 3amag N 6.

1. ITocTpouTh MareMaTUYECKYIO0 MOAEJb CJeLyloleil 3ana4m o
auere.

JocTymHBL caeayonire TPOIYKThI: MHPOXKHBIE, 50C 3a IIT., KOT/IeThl, 20C
3a wrt., KoJa, 30c 3a OyT., Obur-maku, 80c 3a wt. B enunuie npoaykra
CONEPAKUTCH CIIEYIONIee KOJIUIECTBO IPUBEIEHHBIX HUXKE BEIECTB.

KaJOpUU | caxap | »KHP | BUTAMHHBI
mupoxkuoe | 400 2 2 3
KOTJIETA, 200 2 4 2
KOJ1a 150 4 1 0
BUr-MaK 500 4 5 0

3azaHsl OrpaHrtueHns Ha TOTPebeHne BelnecTs B feHb: CyMMa Kajgopuit
> 500. Cymma BuTaMuHOB > 6. CymMma caxapa > 10. Cymma xxupa > 8.
Tpebyercsa ompejenuTs HAOOpP U3 YKa3aHHBIX IIPOAYKTOB Ha JI€Hb
MHUHUMAJIBHOW CTOMMOCTH MPHU BLITIOJTHEHUH TPUBEIEHHBIX OTPDAHUYEHUH.
2. Haiitu muo>xectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a1a4u.

Fy(z) — min, F(z) — min,

npu ycnoemum z € {1,2,3,4,5,6,7}. 3uadenws yHKOUil 3aTaHBI
Tabsunen

T 1 2|3 4 5 6 7
Fi(z) | 1/2 |1 ]3/2]1 3/2 | 2 3/2
Fr(x) | 3 313 5/2 | 5/2 | 5/2 | 3/2
3. TeoMmerpudecku peuninTh 3aavdy JIMHENHOTOo

nporpaMMupPOBaHUA:
xr1 — T2 — min,

xz1 +x2 <6,

z1 — w2 20,
—x1 + T2 > =3,
z1,22 20

4. IlepeiiTu K 3ama4ye ¢ orpaHudYeHuaAMu <:
x1 — T2 +x3 — x4 + 25 — Tg — mMax,

2x1 —x9 — 2x5 + 16 = 4
—x1 + T2 +x3 + 25 =6
3ry —2x3 — x4+ 225 — 26 =7
r1+x4 —2x5=>5
z; >0
5. Permiuth 3aga4y JUHENHOTO NMPOTPAMMUPOBAHUS CUMILIEKC-
MeTOa0M.
3x1 + 4x9 — max,
2x1 —x2 <1
1+ 3x2 <3
x1 —2x2 <1
xz; >0, 1=1,2.
6. PemnuTh TpaHCHIOPTHYIO 3a/a4vy. TpaHcmoprHas Tabauia nuMeer
BU:

[ Ai/B;j [ BL [ B2 | Bs [ Banacsl a; |
Ay & 3 5 100
A2 10 T 150
As 3 g B 30

[ Basexu b; [ 80 [ 140 [ 110 [ > =330

7. HaiiTu 3itjiepoB uukJ B rpade.

=

o

8. Haiitu kpaTyaiiiine myTH U3 BEepHIMHbI 1 BO BCe ocTalbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

[ [2 73 475 ]
1[[oo 12401 | 14
2 |10 [ oo [ 15[ 16 | 7
36 [12][oc0 |8 |12
415 [16 |11 | oo |9
5141317 [

10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH
BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Peminth 3amady o HasHadyeHusix. CTOMMOCTH 3a/laHbI B
Tabaunie

3 8 6 8 9
8 4 4 7 10
3 3 3 3 7
1 10 8 4 10
3 5 5 7 10

12. B enounoit rupasuge jgamnouku 1,2,3 w 4 um jgaMmodyka 2 He
paboraer. B sxcnepmmente Beibupaercs opHa (mr00ast) K3 JIAMIIOUEK.
C nomompio MeTona MonTte-Kapso onpeaenuts DpuUbIHU3UTENBHYIO
BEPOSITHOCTBL TOT0, YTO BBIOpAHHAd JAMIOUYKa OyaeT HepaboTaromiei.
Mcnonb30BaTh MEXaHU3M CIydafiHOro BeIOOpa Tuma '"pynerka'. Pemurs
3a7a4y npu yuciae ucnslTanuit N = 2, N = 10, N = 25. Onucars
[IPOIIECC IIOJIYyI€HUSI PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

z1 + 3x2 + 223 + x4 — max,
IPY OTPAHUIEHUSTX
2z1 + 2x2 + 2x3 + 2x4 < 4, z; € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucanme obciayxuBanusa n = 10 TpeboBanmii
m = 2 mnocsenoBaresbHbIME npubopamu (cucrema flow-shop),
MUHUMHU3UPYIONIEe MOMEHT 3aBEPUICHUs OOCIY>KUBAHUS MOCIIETHETO
rpeGoBanust Cmax = max;{C;}. TpeGoBaunsi roToBbl K 0GCILYKHUBAHUIO
B MoMeHT BpeMenu (. [IpepbiBanus o6cIyKuBaHus JII0O00TO TpeOOBAHMU I
3anpemensl. JInuTesHOCTH 00CHYKUBAHUS aj = Pj1 ¥ bj = pj2 33aHbI
B Tabauie

(4 [t 12 13 [4 ][5 ]6 [7 [8 [9]10]
a; [40 [ 12 [30 [50 [ 7 |4 [l0[2L[9] 14
b, | 14 [23 [13[5 |17 |14 [ 107 |9 |24




Habop 3amag N 7.

1. ITocTpouTh MaTeMaTUYECKYIO MOAEJb CJeLyoleil 3aaa4dmu o
auere.

JocTynHsl ciaegyomnye IpOAYyKTh: nupoxkueie, 30¢ 3a mwit., Korierst, 40c
3a mT., KoJyia, 80c 3a GyT., bur-maxku, 70c 3a mT. B eauHUIlE TPOAYKTA
CONEPKUTCS CIIEYIONIee KOJIUIECTBO MPUBEIEHHBIX HIXKE BEIECTB.

KaJIOpUK | caxap | »KUP | BUTAMHHBL
nupoxxuoe | 300 5 4 0
KOTJIETA, 100 5 2 1
KOJIa 250 3 2 1
Our-mMmax 200 3 7 0

3azaHbl OrpaHuydeHns Ha norpebienue BemecTs B gerb: CyMma Kajaopui
> 500 < 900. Cymma BuTaMuHOB > 6. CymmMma caxapa > 10 u < 40.
CyMmma xupa > 8 u < 15.

Tpebyerca onpefesuTs Ha0Op M3 YKa3aHHBIX IPOAYKTOB Ha JIeHb
MUHUMAJIBHOU CTOUMOCTH IIPYW BBIIIOJTHEHUU IIPUBEACHHBIX OI‘paHI/I‘{eHI/Iﬁ.
2. Haiitu muo>kectBo Ilapero cienyoiueii By XKpATEPUATIbHOK
3a/1a4uu.

Fi(z) — max, F>(z) — max,

npu ycnosum x € {1,2,3,4,5,6,7}. Snadenus yHKmmi 3agaHBI
Tabauieit

T I[2[3]4[5]6]7
Fi(z) |1 23] 2|3]|4]3
Fo(x) | 6 |66 |5|5]|5]|3

3. Teomerpuieckn
NporpaMMHUpPOBaHUEA:

peumnThb JINHEMHOTO

3x1 + 5x2 — min,

3x1 + 2x2 > 36,

{ 3x1 + Sxo > 45,
z1,z2 >0

4. ITepeiiTu K 3ajade ¢ orpaHUYeHUAMU <:

xr1 — T2 + 23 — x4 + 205 — Tg — max,

21 —x2 — 2x5 +x6 = 4
—x1+x2+23+25 =6
3r1 —2x3 — x4+ 225 —x6 =7
r1+x4—2x5 =25
5. Pemuth 3aga4y JUHENHOTrO NMPOrpaMMUPOBAHUS CUMILIEKC-
METOLO0M.
4x1 — r2 — min,
1 +x2 <3
—2x1 + 3x2 <8
—x1+ax2>2
xz; >0, 1=1,2.
6. Pemniuth TpaHcmopTHYIO 3amady. TpancnopTHas TabJnma uMeer
BUI:

[ Ai/B; [ B [ B2 | B3 [ Bamacwl a; |
Al 3 2 T 100
Ay 9 0 150
As 2 7 5 80

[ Basku b; [[ 80 [ 140 [ 110

7. Haiitu siisiepos nuki B rpade. Bepmuna 5 orcyrcrByer.

8. Haiitu KpaTuaiiliue myTu u3 BepHUIMHbI 1 BO BCe OCTaJbHbIE
BepimHbl rpada. ['pad npusenen B 3agawe 7. Hanpasnennocts ayr
M uX Beca 3amgaHbl B Tabaune. Bec mayrm (2,8) paBeH CyMMe BECOB AyT
(2,5) = (5,8), a Bec myru (3,7) paser cymme Becos ayr (3,5) u (5,7).

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 5 2 1
2 4 oo | 6 5 1
3 2 4 oo | 3 6
4 1 1 5 oo | 4
5 4 3 4 5 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemuTn 3agavy O HasHa4YeHUAX. CroumMmocTu 3aJaHbl B

Tabaunie
2 7 6 8 9
7 6 4 4 10
1 1 2 2 6
9 8 7 3 9
2 6 5 5 10
12. B oskcunepumenTe 10 dHejoBeK HE3aBUCHMO Jpyr OT Jpyra

OyayT caydaiiHbIM 00pa3oM HAXUMATh OIHY M3 JBYX KHOIOK -
KpacHYI0 unu depHyto. C nmoMornbio MeTona MoHTe-Kapso onpeneaurs
MPEeIoNAraeMoe 3HAUYeHWe KOJMYECTBA HAXKATUU KPACHOH KHONKU WU
IUCIEPCHUI0 dTOr0 3Ha4YeHusi. VICHOJB30BATH MEXaHW3M CJIy4alHOro
BeibOpa Tuma "opes-pemka'. Yuciao ucnwitamuit N = 30. Onwucars
MPOLECC MOJYYEHUs] PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

4x1 4 629 + 1023 + 84 — max,
IPY OTPAHUIEHUSTX
2z1 + x2 + 3x3 + 224 < 3, x; € {0,1}, 1 =1,2,3,4.

14. ITocTpouts pacnucanme obciayxusanus n = 10 rpeboBanuit m =
3 mpmbopaMu, MUHUMU3UPYIOIIEE MOMEHT 3aBepIIeHUs OOCIy>KHBAHUSI
nociennero tpe6oBanus Cmax = max;{Cj}. TpeGoBaHus roToBbl K
obcayxuBanmio B MomeHT Bpemenu 0. I[IpepsiBamus o0CIy>XKuBaHUS
1060r0 TpebOBaHUA pa3pelieHsl. T'peboBaHNe He MOXKET O0CTYKUBATHCSI
2 u Gonee npubopaMu OJHOBPeMEHHO. JIuTeIbHOCTH 00CIY KHUBAHUSA P
3a7aHBl B Tabiuire

[ [1 [2
[pj 40 [ 12306074




Habop 3amag N 8.

1. ITocTpouTh MaTeMaTUYECKYIO MOMelNb cieaylolleil 3agaum o
0aHKOBCKUX KpeauTax.

Bank cobupaercsi BHIAATh KPEAUTOB HA CYMMY, HE MPEBBIIAOITY 10
MiiH $. Tunsl kpeauToB U MHGOPMAIUA O JOXOAAX MO HUM W PHUCKAX
npuBefeHsl B Tabiuie.

Tun xpegura Hona goxona | Honst HEBO3BpaTa
Jluaubrit 0.10 0.04
IToxynka asto | 0.130 0.09
Kunve 0.14 0.10
C/x 0.20 0.15
Busnec 0.100 0.05

Bamk o6s3am pasmecturs > 30% BCex KpeauTOB HA HYXKIBL C/X H
busneca, u > 40% oT KpeAUTOB HA JMYHBIE HYXKJBI, aBTO U >KUJIbE —
Ha 2KNJIbE.
O61miasa 10151 HEBO3BPATA 10 BCEM KPEAWTAM HE JOJKHA MPEBOCXOIUTH
0.07.
Heobxomgmmo omnpeaesuTh CyMMbI KPEJIATOB IO YKA3aHHBIM BHAM TaK,
4T00BI MAKCUMU3UPOBATH JTOXOM.
2. Haiitu muo>xectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a/1a4u.

Fi(z) — max, F>(z) — max,
mpu ycnosun x € {1,2,3,4,5,6,7}. 3uadenus YHKIUHE 3aJaHbI
TabsuIeH

Y T |2 [3 [4 [5 |6 |7
Fi(z) |2 |4 |6 |4 |6 |8
Fo(z) | 12 | 12 |12 | 10 | 10 | 10 | 6

=2

3. Teomerpuieckn JIMHENHOrOo

nporpaMmMHUpPOBaHUA:

peunTh 3aavdy

—3x1 — 2x2 — min,
521 + x2 > 6,
—x1 + 3z2 > 4,
2x1 —x2 <6,
3r1 —4xg <0,
r1,72 >0
4. INepeiiTu K 3ama4e ¢ orpaHUYeHUAMU <:

2x1 — x2 + x4 — x5 — min,

—x1 +2x3 4+ 14 =8
2x1 + x2 — 3 + 275
r]1 — X2 — 3%3 - 3CE5
x; >0
5. Pemuurp 3ana4y JMHEHHOro NpOrpaMMHUPOBAaHUA CUMILJIEKC-
MEeTOa0M.

6
—10

Tx1 + 82 — max,
2x1 —x2 <1
x1 +3x2 <3
x1 —2x2 <1
z; >0, 1=1,2.
6. Pemunth TpaHcnopTHYIO 3azavy. T'pancnopraas Tabiuna uMeer
BU:

[ Ai/B, [ Bi | Ba | B3 | B4 | Banack a; |
Al 20 13 8 1T 70
Ao 15 9 17 I8 70
As 2T 19 15 13 110
[Basexub; [ 70 [90 [ 70 [ 60 |

7. HaiiTu siijiepoB uukJ B rpade.

8. Haiitu kpaT4aiiilive IIyTH U3 BEPLINHBI 1 BO BCe OCTaJbHbIE
BepHmHbI rpada. I'pad npusegen B 3agaqde 7. Jlyru u ux Bec 3a7aHbI
B Tabauie.

Jyrn 1,2 (1,3 24|27 1251 35| 3,8
Beca 3 1 4 2 5 3 2
Jyru 36 | 4,7 | 57|58 |68 | 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTb 3ajady KOMMUBOsI>Kepa Jig 5 ropomos. Marpuia
paccTosHn# (CTOMMOCTEH mepee3na) NPEACTABIEHA B BULE

1 2 4
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
41| 5 6 10 | co | 7
5 14 | 13 | 14 | 7 00
10. Hailitu guauHy KpuTudeckoro mnytu (IJUTeJBHOCTH

BBINIOJIHEHUsI IIPOEKTAa) B CEeTH, e AYIH IPEACTABIAIOT COOOH
paboThl TPOEKTA, HAYAJIO M KOHEI[ AYTH — HAYAJO M KOHel paboThl, Bec
OYTH — JJIATETbHOCTh paboThl. BIMuCInTh HanboIee paHHe 1 Hauboiee
[IO3HME MOMEHTBI Ha4IaJa pa0oT. Bepuinus! s u ¢ COIOCTABICHBI HAYMALY
¥ 3aBEPINEHUI0 MPOEKTa COOTBETCTBEHHO. J[JTUTENBHOCTH BBHIMOJTHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) pasuut 1, xyru (5,7) paBra mesnoi
JaCcTH OT JeJeHus HoMmepa Habopa 3anad (N) Ha 15, ocTanbHble DABHBI
2.

11. Pemutp 3amady o HasHadeHusax. CTouMocTu 3aaaHbl B
Tabauie

8 7 4 4 10
1 2 2 1 6
2009 7 2 9
3 7 4 5 10

12. B sxcmepumenTe 8 WeJOBEK HE3aBHCUMO APYT OT Apyra OyayT
ciydJalHBIM 00pa3oM BBIOMPATh OJHY M3 KJIETOK ITaXMaTHOH JOCKH
8 x 8. Ilpu 3TOoM BHIOpaHHAS KJETKA M TPpAHUYAIAE C HeHW KJIeTKHU
(rpaHmyamux KJIeTOK He Gosee 8), 3akparmuBatorcsa. C IOMOIIBIO METOIA
Monte-Kapno onpemenuTs NOpeAiosaraeMoe 3HAY€HHE KOJUYEeCTBa
3aKpAalleHHBIX KJIeTOK M JHUCIEPCHIO 3TOr0 3HadeHHd. lIcmoian30BaTh
MEeXaHU3M CIyJIaifnoro Boibopa tuna "pynerka'. HYucno ucuprranuit N =
15. Onucars IpOoIEece MOJIYyYeHUs] PENIeHNs.

13. PemuTh ¢ NOMOIIBIO JUHAMUYECKOIO NIPOrpaMMHPOBAHUS:

x1 + 3x2 + 223 + T4 — max,
MIPX OT'PAHUIECHHUSIX
2x1 + 222 + 23 + 324 <5, x; € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucanme obciayxuBanusa n = 10 TpeboBanwmii
m = 2 mnocsenoBaresbHbIMU Hpubopamu (cucrema flow-shop),
MUHUMHU3HUPYIOIIee MOMEHT 3aBeplieHusi OOCIIy’KUBAaHMS IIOCJIEHErO
rpeboBanust Cmax = max;{C;}. TpebGoBaHus rOTOBBI K 0GCIIY KUBAHHIO
B momenT Bpemenu 0. [IpepbiBanus obciy2kuBanust jiro060ro TpeboBaHust
3anpenensl. JIuTebHOCTH 00CIY > KUBAHUS 0 = Pj1 ¥ bj = pj2 33JaHbI
B TabauIe

(s [t T2 |3 [4 ][5 ]6 [7 [8 [9]10]
a; [40 [12 [30 [ 50 [7 |4 [10[21[9] 14
b; |14 [23 [13 ][5 [17 14|10 |7 |9 | 24




Habop 3amag N 9.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEIb CJeayolleil 3a1a4dm o
0aHKOBCKUX KpeauTax.

Bank cobupaercsas BLIJATh KPEJUTOB HA CYMMYy, He IIPEBBIINAIONTYIO 12
van $. Tunsr kpeautos U uHMOPMAIUA O JOXOAAX MO HUM U PHUCKAX
MpUBEIeHBl B TabJIUIIE.

Tun xpeaura Hona poxona | Hossa HeBo3BpaTa
Jlumanbrit 0.140 0.10
Ilokynka asto | 0.130 0.07
Kunve 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bark o0s3an pasmectuts > 40% BCeX KpesuTOB HA HYXKIBL C/X 1
busneca, u > 50% OT KpeAWTOB HA JMYHBIE HYXKJBI, ABTO U KUJIbE —
Ha KHJIbE.
O61m1asa 10151 HEBO3BPATA 10 BCEM KPEAWTAM HE JOJXKHA MPEBOCXOIUTH
0.08.
Heobxomgumo ompesesuTs CyMMBbI KPEIATOB IO YKA3aHHBIM BHIAM TaK,
4T00BI MAKCUMU3UPOBATD JIOXOM.
2. Haiitu muo>kectBo Ilapeto cneayroiiieii ABy XKpUATEpUATILHOMK
3a1a4u.

Fi(z) — max, F>(z) — max,
mpu ycnosuum x € {1,2,3,4,5,6,7}. Snadenus yHKIMHE 3aJaHbI
Tabaniei

T 112 |3 |4|5|6|7
Fi(z) |1 2|32 |3|4]3
Fo(z) | 6 | 6|65 |5 |53
3. TeoMmerpudecku
NpOorpaMMHUpPOBaHUA:

peumnThb JINHEMHOTO

xr1 — T2 — min,

x1 + a2 <6,

z1 —x2 >0,

—r1 + T2 > =3,

z1,z2 20
4. IlepeiiTu K OBOWCTBEHHON WM peUIMTb 3aJady JUHEHHOro
NpOorpaMMUPOBAHUSA:

2x1 — r2 + 3 — max,
31 +x2+ 23 =06
{ 1 — 22 +23 <5
z1 >0, z3 > 0.

5. PeimuuTts 3aa4y JIMHENHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MeTO/IOM.

T] — T2 — max,

1 +x2 <2

—2z1 +22 <1

3r1 —x2 <3

z; >0, i=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnoprtHas Tabiadiia uMeer
BU/T:

[ Ai/B; [ Bi | Bo | B | Bamacwi a; |
Al 3 2 B 100
Ao 9 0 150
A3 2 4 5 80

[ Basskm b; ][ 80 [ 140 [ 110

7. HaiiTu 3iijepoB UUKJ B I‘padzle. Bepmuna 5 oTcyTCTBYET.

8. HaijiTu kpar4yaiimive nmyTu u¥ BepuinHbl 1 BO Bce OCTajlbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
ayru (3,7) paser cymme Becos nyr (3,5) m (5,7).

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 4 10 | 4
2 1 oo | 15 | 6 4
3 6 3 oco | 14 | 2
4 5 21 | 10 | oo | 5
5 14 | 3 4 7 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Peminth 3amady o HasHadyeHusix. CTOMMOCTH 3a/laHbI B
Tabaunie

50 70 90 70
50 40 30 20
200 20 50 60
20 30 160 70

12. B skcmepumenTe 10 4esioBeK He3aBHCHUMO JAPYr OT Apyra OyayT
caydadabeiM 00pa3oM BoIOMpATH OZHY M3 ABYX TUpPb - 1 Kr wiom 2
kr. C nomompio meroma MouTe-Kapsio ompenesuThb IpeamnosaraeMmoe
3HAYEHNE CYMMApPHOTO BBLIOPDAHHOI'O BeCa W JUCIEPCHIO 3TOTO 3HAYEHHUS.
Wcnonb30oBaTs MexaHH3M CiaydaiiHoro Beibopa tuma '"opes-pemxka'.
Yucno ucupiTanuit N = 25. OnucaTh IpoIece MOJydeHNsT PEIIeHns.

13. PemuTh ¢ NOMOIIbIO JUHAMUYECKOTO NPOTrpaMMHPOBAHUS:

4x1 + 6x2 + 1023 4+ 84 — max,
MIPU OTPAHUICHUSIX

@1 + 2w9 + w3 + 204 < 3, x; € {0,1}, i =1,2,3,4.

14. IlocTpouTh pacnmcaHnue obcayxuBanua n = 10 TpeboBanmil
m = 3 wnpubopaMu, MUHUMH3UDYIOMIEE MOMEHT 3aBEDPIICHUS
obcayxuBanust  mocnegnero tpefosamusi Cmax =  max;{C;}.
TpeboBaHusi TrOTOBEI K OOCIYKHBAHWIO B MOMEHT BpemeHn 0.
IlpepeiBanus  o0CIyKHBaHHS JI000r00 TPeDOBAHUS — Pa3PEIIeHbI.

Tpeboanme He MOXxKeT 0DOCIyXKUBaThCs 2 u Oosee mnpubopamu
OJHOBpPEMeHHO. JIINTeIbHOCTH 00CIIy X KUBAHUS Pj 3343HBL B TabJiuie

[ [1 [2 [3 [4
[pj 40 [ 12306074




Ha6op 3amag N 10.

1. ITocTpouTh MaTeMaTUYECKYIO0 MOAEJb CJAeLyIoleil 3aaadu o
auere.

JlocTymHEI caeyoniue IPOIYKThI: MHPOXKHBIE, 50C 3a MIT., KOT/IeTh, 20C
3a wrt., KoJa, 30c 3a OyT., Obur-maku, 80c 3a wr. B enuHuIe npoaykra
CONEPKUTCH CIIEYIONIee KOJUIEeCTBO IPUBEIEHHBIX HUXKE BEIECTB.

KaJOpUU | caxap | »KHP | BUTAMHHBI
mupoxkuoe | 400 2 2 3
KOTJIETA, 200 2 4 2
KOJIa 150 4 1 0
BUr-Max 500 4 5 0

3aJaHbl OTpaHUYeHNs Ha TOTpebIeHe BEIeCTB B JeHb: CyMMa KaJopuit
> 500. Cymma BrramuuoB > 6. Cymma caxapa > 10. Cymma xupa > 8.
Tpebyercsa onpefesuTsh Ha0Op M3 YKa3aHHBIX IPOAYKTOB Ha JIeHb
MUHUMAJIBHOU CTOUMOCTH IIPW BBIIIOJTHEHUU IIPUBEACHHBIX OI‘paHI/I“IeHI/II';I.
2. Haiitu muo>kectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a/1a4u.
Fi(z) — min, F>(z) — min,

npu ycnosum x € {1,2,3,4,5,6,7}. Snadenus yHKmi 3agaHBI
Tabanieit

T 1 2|3 4 5 6 7
Fi(z) | 1/2 |1 ]3/2]1 3/2 | 2 3/2
Fy(x) 313 5/2 | 5/2 | 5/2 | 3/2
3. TeomeTpuyecku pelunTb 3agavdy JIMHEMHOTO

NporpaMMUpPOBAHUS:

xr1 — T2 — min,

z1 + 22 <6,

r1 —x2 >0,

—r1 +x2 > =3,

z1,72 >0
4. IlepeiiTu K OBOWCTBEHHON UM peUIMTb 3aJady JUHEHHOro
NporpaMMUpPOBAHUS:

—x1 —4xg 4+ 3x3 + 44 =1

{xi >0,i=1,2,3,4
5. PeH_II/ITb 3agavy ﬂHHeﬁHOl"O nporpaMMmupoBaHUA CUMIIJIEKC-
MeTOaO0M.

x1 + 2x2 + x3 + 8x4 — min,

2x1 +3x9 —x3 — 224 = 3

r1 — T2 — max,

1 +x2 <2

—2z1 +22 <1

3x1 —x2 <3

x>0, i=1,2.
6. Pemnnte TpaHcnopTHyo 3agady. Tpancnopraas tabiauna umeer
BH:

[ Ai/B; [ BL [ B [ Bs [ Banacet a; |
Al 3 2 B 100
Ay 9 0 T 150
A3 2 7 5 80

[ Basmku b; [ 80 [ 140 [ 110 ]

7. HaiiTu 3iijiepoB uukJ B rpade.

4

EN|

1

N

8. Haiitu kpaTyaiiiiive myTH U3 BEePHIMHBI 1 BO Bce ocTalbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.

10

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 5 2 1
2 4 oo | 6 5 1
3 2 4 oo | 3 6
4 1 1 5 oo | 4
5 4 3 4 5 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Peminth 3amady o HasHadyeHusix. CTOMMOCTH 3a/laHbI B
Tabaunie

mw 2 4 3

7 1 9 5

0 8 6 2

11 4 0 7

3 7 5 b

12. B enounoit rupasuge jgamnouku 1,2,3 w 4 um jgaMmodyka 2 He
paboraer. B sxcnepmmente Beibupaercs opHa (mr00ast) K3 JIAMIIOUEK.
C nomompio MeTona MonTte-Kapso onpeaenuts DpuUbIHU3UTENBHYIO
BEPOSITHOCTBL TOT0, YTO BBIOpAHHAd JAMIOUYKa OyaeT HepaboTaromiei.
Mcnonb30BaTh MEXaHU3M CIydafiHOro BeIOOpa Tuma '"pynerka'. Pemurs
3a7a4y npu yuciae ucnsiTanuit N = 4, N = 10, N = 20. Onucars
[IPOIIECC IIOJIYyI€HUSI PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

z1 + 3x2 + 223 + x4 — max,
MPY OrPAHUYEHMSTX

2z1 + 3x2 + 3 + 34 <5, x; € {0,1}, : =1,2,3,4.

14. ITocTpouTh pacnucaHue OOCIYKHUBAHHSI 71 10 TpeboBanmit

m = 3 unpubopaMu, MHHHMU3UDYIOIMIEE MOMEHT 3aBEDIIEHUS
obcnyxuBanust nocaegHero  TpebosaHus  Cmax = max;{C;}.
TpeboBaumss roToBHl K OOCIYy’KHBAHHIO B MOMEHT BpemeHum (.
IlpepeiBanusa OOCIYy>KHBaHUS JIIOOOr00 TpPeOOBAHHUS  pa3peIleHbl.
Tpebosarnme mHe MOXKeT OOCIyXKHBaTbCI 2 u Oosee mpubopamu

OJHOBpeMeHHO. JInnTesbHOCTH 00CTyKUBaHUA P;j 3aJaHbl B TabJInIe




Ha6op 3amag N 11.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEJdb CJIeAYIOIel 3aaauun
OIITUMAJIBHOTO MJIAHNPOBAHUA O0'BEMOB IPOU3BOACTBA.
KOMHaHI/IH IIPOU3SBOAUT IMOTPY3YUKHU U TEJICZKKU. OT OOHOTO IIOTPY3YUKA
KOMITaHUs TOJy9aeT M0xX0a B pa3mepe $80 u orT oaHOH Tenexku B
pasmepe $40. Mmeercss Tpu 00pabaThiBaiOmuX EHTPa, HA KOTOPBIX
BBITIOJIHSIFOTCST  OMEpaIuu  MeTajioo0paboTku, cBapku #u  CcOOpKH,
He0oOXOIUMBIe JJIs MIPOU3BO/ICTBA JIOO0TO U3 IPOAYKTOB. i nHTEepBaIa
MJIAHUPOBAHNUS, PABHOIO MeECAIy, 3aaHa NpeesbHasd IPOU3BOACTBEHHAA
MOITTHOCTh KaXKJ0ro O6pabaThIBAIOMIEr0 IEHTPA B YacaX, a TaKxKe
KOJIMYECTBO YaCOB, HEOOXOAMMOE Ha ITOM IEHTPEe [Jis IIPOU3BOACTBA
OIHOTO TIOTPY34YMKA W OJHON TelekKu. DTa mHOOpMAIUd 33JaHA B
TabJuie.

ITorpysumk  Tenexxkka OO61. Mmo111.
(uacoi/en.)  (uacwr/exn.) | (gacwr)
Mert.06pab. | 6 4 2400
Csapka 2 3 1500
Coopka 9 3 2700
Tpebyercss cocTaBuThb JOMYCTUMBIM 1aH  paboT HaA Mecsn ¢

MaKCHMAJIBHBIM JIOXOJ0M.
2. Haiitu mHo>kecTBO Ilapeto cienyioieii 4By XKpUTepUaaibHOMR
3ama4u.

Fi(z) — max, F(x) — min,

mpu ycnosuum x € {1,2,3,4,5,6,7}. Suadenus yHKIUHE 3aJaHBI

TabsuIeH
T 1 2 3 4 5 6 7
Fiz) |2 | 4|6 |46 |86
Fy(x) 12 | 12 | 12 | 10 | 10 | 10 | 6
3. Teomerpuuecku peuiuTh 3a/1auy JAuHeNHOoro

nporpaMMupPOBaHUA:
xr1 — T2 — min,

T1 + x2 S 67
1 — X2 2 07
—x1 + 12 > =3,
1,2 > 0
4. TlepeiiTu K 3agade ¢ orpaHUYeHUAMHU <:

2x1 — 229 + 3 + T4 + 35 — x6 — max,

21 —x2 — 2x5 +x6 = 4
—x1+x2+2x3+a5 =6
3x] —2x3 — x4 + 225 —x6 =7
1+ x4 —2x5=2>5
x; >0
5. Pemiuth 3aga4y JUHENHOTO MPOrPAMMUPOBAHUS CUMILIEKC-
METOIOM.
3r1 + Sr2 — max,
2x1 —x2 <1
z1 +3z2 <3
x1 —2x2 <1
z; >0, 1=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnopTHas Tabadia uMeer
BU/I:

[ Ai/B; [ BL [ B [ Bs [ Banacet a; |
Ay i 3 > 100
Ay 10 2 150
Az R 5 80

Bameku b; || 80 [ 140 [ 110 [ > =330

7. Haiitu siisiepos nukma B rpade.

8. Haiitu kpaT4aiillive IIyTH U3 BEPLUIMHBI 1 BO BCe OCTabHbIe
BepHIMHBI rpada. I'pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaue.

Jlyrn 1,2 (1,3 24| 2,725 1| 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 4,7 | 57| 58|68 | 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTb 3ajady KOMMUBOsI>Kepa Jig 5 ropomos. Marpuia
paccTosHn# (CTOMMOCTEH mepee3na) NPEACTABIEHA B BULE

1 oco | 12 | 40 | 1 14
2 10 | co | 15 | 16 | 7
3 6 12 | oo | 8 12
4 15 (16 | 11 | co | 9
5 14 (13 | 14| 7 ]
10. Hailitu guauHy KpuTudeckoro mnytu (IJUTeJBHOCTH

BBINIOJIHEHUsI IIPOEKTAa) B CEeTH, e AYIH IPEACTABIAIOT COOOH
paboThl TPOEKTA, HAYAJIO M KOHEI[ AYTH — HAYAJO M KOHel paboThl, Bec
OYTH — JJIATETbHOCTh paboThl. BIMuCInTh HanboIee paHHe 1 Hauboiee
[IO3HME MOMEHTBI Ha4IaJa pa0oT. Bepuinus! s u ¢ COIOCTABICHBI HAYMALY
¥ 3aBEPINEHUI0 MPOEKTa COOTBETCTBEHHO. J[JTUTENBHOCTH BBHIMOJTHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) pasuut 1, xyru (5,7) paBra mesnoi
JaCcTH OT JeJeHus HoMmepa Habopa 3anad (N) Ha 15, ocTanbHble DABHBI
2.

11. Pemunrn CrouMocTu 3aJaHbl B

Tabauie

3agavy O HAa3Ha4Ye€eHUuAX.

W e N oW
~N o N~
TN = O
TN N &~
= 00 O O W

0

12. B 3xcmepuMeHTe 8 YesIOBEK HE3aBUCUMO JpPYyT OT JApyra OyayT
caydalfiHBIM 00pa3oM BHIOMPATH OAHY M3 KJIETOK IIaXMaTHOW [TOCKU
8 X 8. Ilpu »ToM BBIOpaHHAs KJAETKA M TPAHUYAIAE C HEH KJIeTKHA
(rparmgamux xaeTok He Gosee 8), 3akpammBaiorcs. C MOMOMIBIO METOAR
Momnre-Kapio ompeneauTs IpeAmosiaraeMoe 3HAYEHHe KOJIMYECTBA
3aKPAIICHHBIX KJIETOK W JUCHEPCHIO 3TOr0 3HAYCHUA. I/ICHOJ'[L3OBaTb
MEeXaHU3M CIyJIaiiHOro BeIbopa Tuna "pynerka'. Yucno ucupitanuit N =
20. OnucaTh TPOIECC MOJYUeHHs PelleHus.

13. Pemiuth ¢ MOMOILIBIO AUHAMUYECKOrO MPOrpaMMUPOBaHUS:

4x1 4 3x2 + 223 + 34 — max,
[IPU OrPAHUYEHMSX

3x1 4+ 222 + 23 + 324 < 5, x; E{O,l}, 1 =1,2,3,4.

14. IlocTpouTh pacnmcaHue obcayxuBanua n = 10 TpeboBanmii
m 2 mocnemoBarensHbBIMEH upmbopamm (cucrema flow-shop),
MUHUMH3UPYIONIEe MOMEHT 3aBEPIIE€HHs] OOCIYKHUBAHUS OCJIETHETO
rpeboBanust Cmax = max;{C;}. TpeGoBauusi roToBbl K 06C/LYKUBAHUIO
B MoMmeHnT Bpemenu 0. [IpepbiBanust o6ciy>KuBaHus JI060T0 TpeboBaHM ST
3ampemensl. JJIHTeIbHOCTH OOCTYKUBAHNS a; = P;1 U bj = pj2 3aaHbI
B Tabanie

(5 [1 [2 [3 [4 5 [6 [7 [8[9]10]
a; [ 40 [ 12 [ 30 [ 50 4 [10[21 ][9] 14
b, | 14 | 23 | 13 | 5 | 17 | 14 | 10 | 7 | 9 | 24

11



Habop 3amag N 12.

1. ITocTpouTh MaTeMaTHYECKYIO0 MOJEJb CJeAYHoLleil 3aa4M o
O6aHKOBCKHX KpeIuTax.

Bank cobupaercss BbLaTh KPEJUTOB HA CyMMYy, HE IIPEBBIIIAIOITYIO 12
vaa $. Twunbel KpeauToB W WHOOPMAIHAS O JOXOJAX MO0 HUM W PUCKAX
puBeJeHbl B TabsuIe.

Tun xkpeaura Hona poxona | Hossa HeBo3BpaTa
Jluanbrit 0.140 0.10
Ilokynka asto | 0.130 0.07
Kunve 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bamk o6s3an pasmectuts > 40% BCeX KpesuTOB HA HYXKIBL C/X W
6usneca, u > 50% OT KpeAMTOB HA JIMYHBIE HYXKJBI, ABTO U KUJIbE —
Ha JKUJTBE.
O61miasa 10151 HEBO3BPATA 10 BCEM KPEAWTAM HE JOJXKHA MPEBOCXOIUTH
0.08.
Heobxogumo omnpeaesuTh CyMMbI KPEIATOB MO YKA3aHHBIM BHIAM TaK,
4T00BI MAKCUMHU3UPOBATH JOXOJ.
2. Haiitu muo>xectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a1a4u.

Fi(z) — max, F(z) — min,
Opu YCIOBHH T €
TabsuieH

{1,2,3,4,5,6,7}. 3nauenus YHKIHUHA 33TaHBI

z T [2 [3 [4 [5 |6 |7
Fi(z) | -2 | 4|6 |46 ]|-8]6
Fo(z) | 12 | 12 |12 | 10 | 10 | 10 | 6

3. Teomerpuyeckn
HpOrpaMMUPOBAHUA:

pelmnuTb 3agaqdy JIMHEMHOT'O

3x1 + 5x2 — min,
3z1 + 222 > 36,
{ 3x1 + bxg > 45,
r1,x2 >0
4. TlepeiiTu K 3agadve ¢ orpaHUYeHUAMHU <:
2x1 + x2 — x4 + 225 — min,
—x1 + 213 + 74 =8
2x1 +x2 —x3+ 225 =6
x1 —x2 — 3x3 — 3x5 = —10
x; >0
5. Pewiurh 3aa4y JMHEHNHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MEeTOZOM.
9r1 + 7Tx2 — max,
21 —x2 <1
z1 + 322 < 3
x1 —2x2 <1
z; >0, 1=1,2.
6. PemuuTh TpaHCOOPTHYIO 3aaa4y. TpaHcmopTHas TabIdIa UMeeT
BU/I:

[ A;/Bj “ B [ B [ Bs [ By [ 3anachl a; ]
A, 20 [ I3 [ 8 T [ 79
A2 15 9 17 I8 70
A3 21 19 15 13 110
[Bassxm b; [ 70 190 [ 70 [ 60 | ]

7. HaiiTu ocToB MMHHMMAaJbHOro Beca B rpade. Bepmuna 5
orcyTcTByeT. Beca pebep paBHBI Beci,M IyT, IPUBEIEHHBIM B 3aaade 8.

8. HaijiTu kpar4yaiimiue nmyTu u¥ BepuinHbl 1 BO Bce OcTajlbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
zyr (3,7) pasen cymme Becos ayr (3,5) n (5,7).

12

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
4 5 6 10 | co | 7
5 14 | 13 | 14 | 7 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Peminth 3amady o HasHadyeHusix. CTOMMOCTH 3a/laHbI B
Tabaunie

© o O oW

8
7
4
4
1

NN NN
=gt ot N W

© W~ ©

0 0

12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IL3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
10. Onmcars NpPOIECC MOy IeHNsT PEIICHU.

13. Pemnth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

4x1 + 3x2 + 223 + 34 — max,
IPU OTPAHUYEHUSX
4dz1 + 22 + w3 + 224 < 4, x; € {0,1}, 1 =1,2,3,4.

14. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24




Habop 3amag N 13.

1. ITocTpouTh MaTeMaTUYECKYIO MOJeJb CJeayIoleil 3aaa4dm o
auere.

JloCTymHBL Caeayoniue TPOAYKThI: TUPOoXKHBIE, 30C 3a IMIT., KOTIeTs, 40C
3a mrT., KoJa, 80c 3a OyT., bur-maku, 70c 3a mt. B eauHuIEe mpoayKTa
CONEPKUTCH CIIEYIONIee KOJIUIECTBO IPUBEIEHHBIX HUXKE BEIECTB.

KaJIOpUK | caxap | »KWUP | BUTAMMHBL
nupoxxuoe | 300 5 4 0
KOTJIETA 100 5 2 1
KOJIa 250 3 2 1
Our-mMax 200 3 7 0

3aJaHpl OrpaHUY€eHHs Ha [T0TpebJIeHNe BEIeCTB B JeHb: CyMMa KajJopuit
> 500u < 900. Cymma BuramuuoB > 6. Cymma caxapa > 10 u < 40.
Cymma xupa > 8 u < 15.

Tpebyerca ompegenuTh HAO0Op U3 YKAa3aHHBIX NIPOAYKTOB HAa JIeHBb
MUHUMAJIbHOU CTOMMOCTH IIPU BBIIIOJTHEHUU IIPUBEACHHBIX OFpaHquHHﬁ.
2. Haiitu muo>kectBo Ilapero cienyroiueii aBy XKpATEpPUATIbHOK
3a/1a4uu.

Fi(z) — max, F>(z) — max,

npu ycnoeunm z € {1,2,3,4,5,6,7}. 3uadenws yHKOUi 3aTaHBI
Tabsueh

P 1234567
Fim) |1]2]3]2|3|4]3
Fo(x) | 6665|553

3. Teomerpuieckn
NporpaMMHUpPOBaHMUA:

peunmnThb 3agavy JINHEMHOTO

3x1 + 5xo2 — min,

3x1 + 2x2 > 36,
{ 3x1 + Sxg > 45,
z1,72 >0

4. IlepeiiTu K 3aga4ye ¢ orpaHudyeHuaMu <:
xr1 — T2 + 23 — x4 + 205 — Tg — mMax,

2x1 —x9 — 2x5 + 16 = 4
—x1 + @2+ o3+ 25 =6
3ry —2x3 — x4+ 225 — 26 =7
r1+x4—2x5=>5
z; >0
5. Pemuth 3aga4y JUHENHOTO NMPOrpaMMUPOBAHUS CUMILIEKC-
MeTOa0M.
r1 — T2 — min,
21 —x9 <1
z1 4+ 3z2 <3
x1 —2x2 <1
z; >0, 1=1,2.
6. Pemnnth TpaHCHOpTHYIO 3aja4vy. TpaHcnopraas Tab/auia nuMeer
BU:

[ A;/Bj H B, [ Ba [ Bs [ By [ 3amnacel a; ]
A, 5 T0 & T 110
A, 7 5 TT B 75
As ) 5 T3 0 95

[ Baseku b; [[ 60 |

7. HaiiTu siijiepoB uukJ B rpade.

"%
o . )
8. Haittu KpaTHyauline nmyTHu U3 BePIINHbI 1 BO Bce ocTanbHBbIE

BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.

N
e~
-3

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 1 2 5 2
2 1 oo | 5 6 4
3 6 3 oo | 4 2
4 5 1 1 o |5
5 4 3 4 2 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemuTn 3agavy O HasHa4YeHUAX. CroumMmocTu 3aJaHbl B

Tabaunie
4 8 2 8 3
8 7 2 9 7
6 4 2 7 5
8 4 2 3 5
9 10 6 7 10

12. B enounoit rupasuge jgamnouku 1,2,3 w 4 um jgaMmodyka 2 He
paboraer. B sxcnepmmente Beibupaercs opHa (mr00ast) K3 JIAMIIOUEK.
C nomompio MeTona MonTte-Kapso onpeaenuts DpuUbIHU3UTENBHYIO
BEPOSITHOCTBL TOT0, YTO BBIOpAHHAd JAMIOUYKa OyaeT HepaboTaromiei.
Mcnonb30BaTh MEXaHU3M CIydafiHOro BeIOOpa Tuma '"pynerka'. Pemurs
3a7a4y npu yuciae ucnbsiTanuit N = 2, N = 10, N = 30. Onucars
[IPOIIECC IIOJIYyI€HUSI PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

z1 + 3x2 + 223 + x4 — max,
IPY OTPAHUIEHUSTX
2x1 + x2 + 223 + 3z4 < 4, x; € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucanme obciayxuBanusa n = 10 TpeboBanmii
m = 2 mnocsenoBaresbHbIME npubopamu (cucrema flow-shop),
MUHUMHU3UPYIONIEe MOMEHT 3aBEPUICHUs OOCIY>KUBAHUS MOCIIETHETO
rpeGoBanust Cmax = max;{C;}. TpeGoBaunsi roToBbl K 0GCILYKHUBAHUIO
B MoMeHT BpeMenu (. [IpepbiBanus o6cIyKuBaHus JII0O00TO TpeOOBAHMU I
3anpemensl. JInuTesHOCTH 00CHYKUBAHUS aj = Pj1 ¥ bj = pj2 33aHbI
B Tabauie

(4 [t 12 13 [4 ][5 ]6 [7 [8 [9]10]
a; [40 [ 12 [30 [50 [ 7 |4 [l0[2L[9] 14
b, | 14 [23 [13[5 |17 |14 [ 107 |9 |24




Habop 3amaa N 14.

1. ITocTpouTh MaTEeMaTUYECKYIO MOJelb CJeayolleil 3agadm o
0aHKOBCKUX KpeauTax.

Bank cobupaercs BBIIATH KPEJUTOB HA CYMMY, He IMPEBBIMIAIONTYIO 12
man $. Tunsr kpeautos u undOpMaIUsa 0 JOXOAAX MO HUM U PHCKAX
[IPpUBE/IeHBl B TaOJIUIIE.

Tun xpegura Hona goxona | Honst HEBO3BpaTa
Jluaubrit 0.140 0.10
IToxynka asTo | 0.130 0.07
Kunpe 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bark o0s3am pasmectuts > 40% BCex KpesuTOB HA HYXKIBL C/X I
busneca, n > 50% oT KpeaAuTOB HA JIMYHBIE HYXKJBI, ABTO U JKUJIbE —
Ha 2KHJIbE.
O6mas 101 HEBO3BPATA IO BCEM KPEAWTAM HE [OJIZKHA IIPEBOCXOAUTH
0.08.
Heobxogumo onpeaesuTh CyMMbI KPEIATOB IO YKA3aHHBIM BHAM TaK,
49T0OBI MAKCUMU3UPOBATH JTOXOM.
2. Haiitu mHo>ecTBo IlapeTo crneayroiieii By XKpUATEPUATIBHOMK
3aaavu.

Fi(z) — max, F>(z) — max,
npu ycnosum x € {1,2,3,4,5,6,7}. Snadenus yHKImH 3a7aHBI
Tabauieit

T 1 2 3 4 5 6 7
Fi(z) | 2 4 6 4 6 8 6
Fo(z) | 12 112 | 12 | 10 | 10 | 10 | 6
3. Teomerpuyeckn peunTs 3a1a4uy JINHEMHOTO
NpOorpaMMUPOBAHUSA:
—3z1 — 2x2 — min,
5x1 + z2 > 6,
—x1 + 3z2 > 4,
2z1 —x2 <6,
3x1 —4x2 <0,
z1,22 >0
4. IlepeiiTu K 3aga4ye ¢ orpaHudyeHuamMu <:
2x1 — X9 + x4 — x5 — min,
—x1 + 213 + 74 =8
2x1 +x2 —x3+ 225 =6
x1 —x2 — 3x3 — 3x5 = —10

z; >0

5. Peiurh 3aa4y JMHEHNHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MEeTO/IOM.

4x1 — r2 — min,

1 +x2 <3

—2x1 + 322 <8

—x1 + 22 > 2

z; >0, i=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnopTHas Tabadia uMeeTr
BU/I:

[ Ai/B; [ BL [ B2 | Bs [ Banacet a; |
A G 5 g 35
A, 5 5 7 0
As 1 7 0140

[Bassku b; [ 25 [ 25 [ 55 |

7. Haiitu siisiepos nuki B rpade. Bepmuna 5 orcyrcrsyer.

8. HailiTu kpaTyaiinine myTu u3 BepHIMHBI 1 BO BCce OCTalbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a,1aHbI
B Tabaune. Bec ayru (2, 8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
ayru (3,7) pasen cymme BecoB ayr {3,5} u (5,7).

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2

9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

Y | W N =

10. HafiTm [JIUMHY KPUTHUYECKOTO MyTH (AJIUTEIbHOCTh
BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie

10 2 4 3 9
7 1 9 5 10
0 8 6 2 6
1 4 0 7 9
3 7 5 5 10

12. B sxcmepumenTte 10 wes0BeK HE3ABHCHUMO APYT OT Apyra OyayT
crydafHBIM 00pa30oM BBIOMPATH OJHY W3 ABYX TUPb - 1 KU wmam 2
kr. C momormipio Meroma MouTe-Kapiio ompesesnTh MPeAnoIaraeMmoe
3HaYEHNE CYMMApPHOTO BHIODAHHOI'O Beca W JHUCIEPCHIO 3TOTO 3HAYEHHUS.
Wcnons30oBaTs MexaHuH3M CiaydaiiHoro Beibopa tuma "opes-pemxka'.
Yucao ucnsiranuii N = 25. Onucarh npoIect moJIyIeHns] PeITeHus .

13. PemuTh ¢ NOMOIIbIO JUHAMUYECKOTO NPOTrpaMMHPOBAHUS:

4x1 + 622 + 1023 4+ 84 — max,
MIPH OTPAHUIECHHUSIX

2wy + wp + 3wz + 204 < 3, x; € {0,1}, i =1,2,3,4.

5 TpebopaHMU
JnuTenbHOCTH

14. TIlocTpouTh pacmucaHue OOCIYXKUBAHUSI N
OJHHM  TpHOOPOM, MHUHHUMHU3HPYIOIIEee ijC'j.
00CIy?KHBAHUA P;j U BECA W; 33JAHBI B TaO/IHIe

(s [1]2[3[4]5]
p; [4]2[3][5]7
w; |26 |4]3]9

14



Ha6op 3amag N 15.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEJb CJEAYIOLIel 3amauu
OTITUMAJIBHOTO MJIAHUPOBaHUS OG'bEMOB MPOU3BOJICTBA.
KoMnanus npou3BoguT morpy34uku u Tesnekku. OT OQHOTO MOTPY3IUK
KOMITAHUS TIOJMydaeT M0X0a B pa3mepe $80 u oT oAHOH TenexKu B
pasmepe $40. Wmeercs Tpu 06pabGaTBIBAIOIINX IEHTPA, HA KOTOPHIX
BBIMIOJIHSIFOTCST ~ OMlepaliui  MeTaJ1000paboOTKH, CBapku #u CcOOpKH,
HEOOXOIUMBIE IJIsi IPOU3BOACTBA, JII000T0 U3 IPOAYKTOB. J[Jisi HHTEPBAJIA
IIAHUPOBAHUSI, PABHOTO MECSIITY, 3aJ]aHA MIPE/IEIbHAS TPON3BOICTBEHHAST
MOLIHOCTH KaXKJ0ro o0pabarelBAaIOMEro IEHTPa B Yacax, a TaKXKe
KOJILYECTBO 9YacOB, HEOOXOIWMOE HA ITOM IEHTPE [JisI MIPOM3BOJACTBA
ONIHOTO TIOTPY3YMKA W OJHON TeNeKKH. DTa WHMOPMAIUS 337aHA B
TabJuie.

Ilorpyzumk  Tenexkka O6111.MOT1II.
(uacor/ex.)  (wacei/en.) | (wace)
Mert.06pab. | 6 4 2400
Capka 2 3 1500
Cbopka 9 3 2700
TpebyeTcsa CcOCTaBUTH JONYCTHUMBIM ITaH paboT Ha Mecdn ¢

MAKCHMAJIBHBIM JOXOA0M.
2. Hafitu mHO>kecTBo IlapeTo cieayroueil AByXKpUTepUaibHOR
3aza4un.

Fi(z) — max, F(z) — min,

npu ycnosum z € {1,2,3,4,5,6,7}. 3uadenws yHKOUil 3aTaHBI

TabsuieH
T 1 2 3 4 5 6 7
Fi(z) |2 |4 |6 |-4]|-6]|-8]-6
Fo(z) |12 | 12 | 12 |10 | 10 | 10 | 6
3. TeomerTpuydeckn peuinTh 3a/1auy JAuHeNHOoro

nporpaMMupPOBaHUA:
0.5z1 + 222 — max,

1+ 22 <6

x1 —x2 <1

r1 >1

2x1 +x2 > 6

0.5z1 —x2 > —4

2 > 1
4. IlepeiiTu K ABOWCTBEHHON M peUIUTb 3ajady JUHEHHOro
NpOrpaMMUPOBAHUSA:

41 —4xo +3x3 — 24 = 1

{m>Qi:LZ&4
5. PeH_II/ITb 3agavy ﬂHHeﬁHOI‘O nporpaMMmupoBaHUA CUMIIJIEKC-
MeTOaOM.

8r1 + 2x9 4+ 3 + r4 — min,

—2x1 + 3x2 —x3 + 224 =3

—x] + 2 — max,
z1 + a2 <2
x1 —2x2 <1
—x1 4+ 322 <3
z; >0, 1=1,2.
6. Pemunth TpaHcnopTHYIO 3aza4y. T'pancuopraas tabiuna nMeer
BUI:

[ Ai/B; [ BL [ B2 | Bs [ Banacsl a; |
Ay 3 2 : 100
Ay o v ! 150
A3 2 7 5 80

[ Bassku b; ][ 80 [ 140 [ 110

7. HaiiTu 3itjiepoB uukJ B rpade.

8. Haiitu kpar4aiillive IIyTH U3 BEPLIMHBI 1 BO BCe OCTajbHbIe
BepHIMHBI rpada. ['pad npusenen B 3agatde 7. Jyru u ux Beca 3a5aHbl
B Tabaue.

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2

15

9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

[t [2 73 475 ]
1 oo | 2 10 | 4
2 1 oo | 15 | 6 4
3 6 3 oo | 14 | 2
41| 5 21 | 10 | oo | 5
5 14 | 3 4 7 00
10. HaiitTu [gAMHY KPUTHYECKOTOo NyTH (AJUTEJIBHOCTh

BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie

1

N OO

1
4
0
7

W ok N =
[S1 NI N |

12. B sxcuepumenTte 10 UeI0BeK HE3ABHCHUMO APYr OT Apyra OyayT
caydadaeiM 00pa3oM BHIOMpPATH OZHY W3 JBYX TUpPb - 1 Kr wiam 2
kr. C nmomompbio MeToma Moute-Kapsio ompenenuTh NpeamnoiaraeMoe
3HAYEHNE CYMMAPHOTO BHIODAHHOI'O BECA M JUCIEPCHIO STOTO 3HATCHUI.
Wcnonp30BaTh MexaHH3M CaydaiiHoro BeiGOpa THma '"opes-pemka'.
Yucno ucnerranuii N = 15. Onucars OpoIece moIyIeHnsT PEeIIeHns.

13. PemnTh ¢ NOMOIIBIO JUHAMHYECKOI'O NPOrPaMMHPOBAHUS:

4x1 4 3x2 + 223 + 3r4 — max,
IPY OTPAHUIEHHSX
dz1 + 2 + 23 + 324 <4, z; € {0,1}, i =1,2,3,4.

14. ITocTpouth pacnucanme obciayxuBanusa n = 10 TpeboBanwmii
m 2 mocnemoBarenbHBIMEH npubopamm (cucrema flow-shop),
MHUHUMHU3UPYIONIEe MOMEHT 3aBEPIIeHUs OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMenu (. [IpepsiBanus obciryKuBaHus JII000TO TpeOOBAHU S
3anpemensl. JInuTesHOCTH 00CHYKUBAHUS 4 = Pj1 ¥ bj = pj2 33JaHbI
B Tabauie

(g [t 12 13 [4 ][5 ]6 [7 [8 [9]10]
a; [40 [ 12 [30[50 [ 7 |4 [l0[2L ][9] 14
b, | 14 [23 [13[5 |17 [ 14|10 [7 |9 |24




Ha6op 3amag N 16.

1. ITocTpouTh MaTEeMaTUYECKYIO MOJelb CJeayolleil 3agadm o
0aHKOBCKUX KpeauTax.

Bank cobupaeTrcs BBIIATH KPEJUTOB HA CYMMYy, He IPEeBBIMAIONIY0 10
man $. Tunsr kpeautos u undOpMaIUsa 0 JOXOAAX MO HUM U PHCKAX
[IPpUBE/IeHBl B TaOJIUIIE.

Tun xpegura Hona goxona | Honst HEBO3BpaTa
Jluaubrit 0.10 0.04
IToxynka asTo | 0.130 0.09
Kunpe 0.14 0.10
C/x 0.20 0.15
Busnec 0.100 0.05

Bark o0s3am pasmectuts > 30% BCex KpesuTOB HA HYXKIBL C/X I
busneca, n > 40% oT KpeauTOB HA JIMYHBIE HYXKJBI, ABTO U JKUJIbE —
Ha 2KHJIbE.
O6mas 101 HEBO3BPATA IO BCEM KPEAWTAM HE [OJIZKHA IIPEBOCXOAUTH
0.07.
Heobxogumo onpeaesuTh CyMMbI KPEIATOB IO YKA3aHHBIM BHAM TaK,
49T0OBI MAKCUMU3UPOBATH JTOXOM.
2. Haiitu mHo>ecTBo IlapeTo crneayroiieii By XKpUATEPUATIBHOMK
3aaavu.

Fi(z) — max, F>(z) — max,

npu ycnosum x € {1,2,3,4,5,6,7}. Snadenus yHKImH 3a7aHBI
Tabauieit

T 1 2 3 4 5 6 7
Fi(z) | 2 4 6 4 6 8 6
Fo(z) | 12 112 | 12 | 10 | 10 | 10 | 6
3. Teomerpuyeckn peunTs 3a1a4uy JINHEMHOTO
NpOorpaMMUPOBAHUSA:
—3z1 — 2x2 — min,
5x1 + z2 > 6,
—x1 + 3z2 > 4,
2z1 —x2 <6,
3x1 —4x2 <0,
z1,22 >0
4. IlepeiiTu K 3aga4ye ¢ orpaHudyeHuamMu <:
2x1 — X9 + x4 — x5 — min,
—x1 + 213 + 74 =8
2x1 +x2 —x3+ 225 =6
x1 —x2 — 3x3 — 3x5 = —10

z; >0

5. Peiurh 3aa4y JMHEHNHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MEeTOZOM.

T1 + 22 — max,

2rx1 —x2 <1

1+ 3z2 <3

x1 —2x2 <1

z; >0, 1=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnopTHas Tabadia uMeeTr
BU/I:

l Ai/B] “ Bl ‘ Bg ‘ B3 ‘ B4 ‘ 3amacsl a; ‘
Al 20 13 8 IT 70
As 15 9 17 I8 70
A3 2T 19 15 13 110
[Basexub; [ 70 [90 [ 70 [ 60 |

7. Haiitu siisiepos nuki B rpade. Bepmuna 5 orcyrcrsyer.

8. HailiTu kpaTyaiinine myTu u3 BepHIMHBI 1 BO BCce OCTalbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a,1aHbI
B Tabaune. Bec ayru (2, 8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
ayru (3,7) pasen cymme BecoB ayr {3,5} u (5,7).

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2

16

9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

[t [2 73 475 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
41 5 6 10 | co | 7
5 14 | 13 | 14 | 7 00
10. HaiitTu [gAMHY KPUTHYECKOTOo NyTH (AJUTEJIBHOCTh

BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie

0

© oo ™o W

8
7
4
4
1

YN NN N

1
9
7
3
9

=t Ut~ W

0 0

12. B enounoii rupnsanpge jgamnouku 1,2,3 m 4 m sjgamMnodka 2 He
paboraer. B skcnepumenTte Boibupaercs oxHa (n0bas) K3 JaMIOUYEK.
C unomompio Mmerona Monre-Kapsio onpegesurs npub/u3uTesbHY O
BEPOSITHOCTH TOT'0, YTO BBHIOpAHHAsI JIAMIIOUYKA OyaerT HepaboTaromiei.
Vcnonb30BaTh MEXaHW3M CIydaliHOro BeIOOpa THma ''pynerka’. Pemutn
3amady mpu umciae ucnbrranuiit N = 2, N = 10, N = 40. Onucars
[IPOIECC TOJYYEHHS PelleHMs.

13. Pemiuth ¢ MOMOILIBIO UHAMUYECKOrO MPOrpaMMHPOBaHUSI:

r1 + 3x2 + 223 + r4 — max,
MIPX OTPAHUIECHHUSIX

2x1 4+ 2x9 +x3 + 324 < 4, x; E{O,l}, 1 =1,2,3,4.

14. IlocTpouth pacnmucaHue OOCIYXKUBAHUA N 10 TpeboBanmit
m 2 mocnemoBarenbHbIME Tpubopamu  (cucrema flow-shop),
MUHUMHU3UPYIOIIEE MOMEHT 3aBepIleHusi OOCIY>KUBAHUS TOCJIEIHETO
TpeboBaHusa Cmax = max_j{Cj}. TpebGoBaHus roOTOBBI K OOCIIY>KUBAHUIO
B momenT Bpemenu 0. [IpepoiBanus obciykuBanus jr060ro TpeboBanus
3alpeIensl. JIIuTeIbHOCTH 00CIYKUBAHUA aj = Pj1 U bj = pj2 3aJaHbI
B Tabauie

(g [t T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; [40 [ 12 [30 [50 [ 7 |4 [10[21 ][9] 14
b, | 14 [23 [13[5 |17 |14 |10 7 |9 |24




Habop 3amaa N 17.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEJdb CJIeAYIOIel 3aaauun
OIITUMAJIBHOTO MJIAHNPOBAHUA O0'BEMOB IPOU3BOACTBA.
KOMHaHI/IH IIPOU3SBOAUT IMOTPY3YUKHU U TEJICZKKU. OT OOHOTO IIOTPY3YUKA
KOMITaHUs TOJy9aeT M0xX0a B pa3mepe $80 u orT oaHOH Tenexku B
pasmepe $40. Mmeercss Tpu 00pabaThiBaiOmuX EHTPa, HA KOTOPBIX
BBITIOJIHSIFOTCST  OMEpaIuu  MeTajioo0paboTku, cBapku #u  CcOOpKH,
He0oOXOIUMBIe JJIs MIPOU3BO/ICTBA JIOO0TO U3 IPOAYKTOB. i nHTEepBaIa
MJIAHUPOBAHNUS, PABHOIO MeECAIy, 3aaHa NpeesbHasd IPOU3BOACTBEHHAA
MOITTHOCTh KaXKJ0ro O6pabaThIBAIOMIEr0 IEHTPA B YacaX, a TaKxKe
KOJIMYECTBO YaCOB, HEOOXOAMMOE Ha ITOM IEHTPEe [Jis IIPOU3BOACTBA
OIHOTO TIOTPY34YMKA W OJHON TelekKu. DTa mHOOpMAIUd 33JaHA B
TabJuie.

ITorpysumk  Tenexxkka OO61. Mmo111.
(uacoi/en.)  (uacwr/exn.) | (gacwr)
Mert.06pab. | 6 4 2400
Csapka 2 3 1500
Coopka 9 3 2700
Tpebyercss cocTaBuThb JOMYCTUMBIM 1aH  paboT HaA Mecsn ¢

MaKCHMAJIBHBIM JIOXOJ0M.
2. Haiitu mHo>kecTBO Ilapeto cienyioieii 4By XKpUTepUaaibHOMR
3ama4u.

Fi(z) — max, F(x) — min,

mpu ycnosuum x € {1,2,3,4,5,6,7}. Suadenus yHKIUHE 3aJaHBI

TabsuIeH
T 1 2 3 4 5 6 7
Fiz) |2 | 4|6 |46 |86
Fy(x) 12 | 12 | 12 | 10 | 10 | 10 | 6
3. Teomerpuuecku peuiuTh 3a/1auy JAuHeNHOoro

nporpaMMupPOBaHUA:
xr1 — T2 — min,

T1 + x2 S 67
1 — X2 2 07
—x1 + 12 > =3,
1,2 > 0
4. TlepeiiTu K 3agade ¢ orpaHUYeHUAMHU <:

xr1 — T2 + 23 — x4 + 205 — Tg — max,

21 —x2 — 2x5 +x6 = 4
—x1+x2+2x3+a5 =6
3x] —2x3 — x4 + 225 —x6 =7
1+ x4 —2x5=2>5
x; >0
5. Pemiuth 3aga4y JUHENHOTO MPOrPAMMUPOBAHUS CUMILIEKC-
METOIOM.
T1 + 222 — max,
2x1 —x2 <1
z1 +3z2 <3
x1 — 2w <2
z; >0, 1=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnopTHas Tabadia uMeer
BU/I:

[ Ai/B; [ BL [ B [ Bs [ Banacet a; |
Ay i 3 > 100
Ay 10 2 150
Az R 5 80

Bameku b; || 80 [ 140 [ 110 [ > =330

7. Haiitu siisiepos nukma B rpade.

8. Haiitu kpaT4aiillive IIyTH U3 BEPLUIMHBI 1 BO BCe OCTabHbIe
BepHIMHBI rpada. I'pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaue.

Jlyrn 1,2 (1,3 24| 2,725 1| 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 4,7 | 57| 58|68 | 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTb 3ajady KOMMUBOsI>Kepa Jig 5 ropomos. Marpuia
paccTosHn# (CTOMMOCTEH mepee3na) NPEACTABIEHA B BULE

G| W N —

10. Hailitu guauHy KpuTudeckoro mnytu (IJUTeJBHOCTH
BBINIOJIHEHUsI IIPOEKTAa) B CEeTH, e AYIH IPEACTABIAIOT COOOH
paboThl TPOEKTA, HAYAJIO M KOHEI[ AYTH — HAYAJO M KOHel paboThl, Bec
OYTH — JJIATETbHOCTh paboThl. BIMuCInTh HanboIee paHHe 1 Hauboiee
[IO3HME MOMEHTBI Ha4IaJa pa0oT. Bepuinus! s u ¢ COIOCTABICHBI HAYMALY
¥ 3aBEPINEHUI0 MPOEKTa COOTBETCTBEHHO. J[JTUTENBHOCTH BBHIMOJTHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) pasuut 1, xyru (5,7) paBra mesnoi
JaCcTH OT JeJeHus HoMmepa Habopa 3anad (N) Ha 15, ocTanbHble DABHBI
2.

11. Pemunrn CrouMocTu 3aJaHbl B

3agavy O HAa3Ha4Ye€eHUuAX.

Tabauie
3 8 6 8 9
8 7 4 4 10
2 2 4 2 6
T 9 7 3 9
3 7 5 5 10

12. B 3xcmepuMeHTe 8 YesIOBEK HE3aBUCUMO JpPYyT OT JApyra OyayT
caydalfiHBIM 00pa3oM BHIOMPATH OAHY M3 KJIETOK IIaXMaTHOW [TOCKU
8 X 8. Ilpu »ToM BBIOpaHHAs KJAETKA M TPAHUYAIAE C HEH KJIeTKHA
(rparmgamux xaeTok He Gosee 8), 3akpammBaiorcs. C MOMOMIBIO METOAR
Momnre-Kapio ompeneauTs IpeAmosiaraeMoe 3HAYEHHe KOJIMYECTBA
3aKPAIICHHBIX KJIETOK W JUCHEPCHIO 3TOr0 3HAYCHUA. I/ICHOJ'[L3OBaTb
MEeXaHU3M CIyJIaiiHOro BeIbopa Tuna "pynerka'. Yucno ucupitanuit N =
10. OnucaTs IPOIECce MOJTYUYeHUs PENIeHUs.

13. Pemiuth ¢ MOMOILIBIO AUHAMUYECKOrO MPOrpaMMUPOBaHUS:

4x1 4 3x2 + 223 + 34 — max,
[IPU OrPAHUYEHMSX

41 + 22 + 223 + 324 < 5, x; E{O,l}, 1 =1,2,3,4.

14. IlocTpouTh pacnmcaHue obcayxuBanua n = 10 TpeboBanmii
m 2 mocnemoBarensHbBIMEH upmbopamm (cucrema flow-shop),
MUHUMH3UPYIONIEe MOMEHT 3aBEPIIE€HHs] OOCIYKHUBAHUS OCJIETHETO
rpeboBanust Cmax = max;{C;}. TpeGoBauusi roToBbl K 06C/LYKUBAHUIO
B MoMmeHnT Bpemenu 0. [IpepbiBanust o6ciy>KuBaHus JI060T0 TpeboBaHM ST
3ampemensl. JJIHTeIbHOCTH OOCTYKUBAHNS a; = P;1 U bj = pj2 3aaHbI
B Tabanie

(5 [1 [2 [3 [4 5 [6 [7 [8[9]10]
a; [ 40 [ 12 [ 30 [ 50 4 [10[21 ][9] 14
b, | 14 | 23 | 13 | 5 | 17 | 14 | 10 | 7 | 9 | 24

17



Habop 3amaa N 18.

1. ITocTpouTh MaTeMaTHUYECKYI0 MOLEJb CJAeAYIOIeHd 3amavuun
ONTUMAJIBHOTO MJIAHMPOBaHUS O6'bEMOB MPOU3BO/ICTBA.
KoMnanus npou3BoguT morpy34uku u Tesnekku. OT OQHOTO MOTPY3IUKa
KOMITAHUS TIOMydaeT MoX0a B pa3mepe $80 u oT oAHOH TenexKu B
pasmepe $40. Wmeercs Tpu 06pabGaTBIBAIOIINX HEHTPA, HA KOTOPHIX
BBIMIOJIHSIFOTCST  OMEpaIiui  MeTaJI000paboTKi, CBapku #u COOpKH,
HEOOXOIUMBIE IJIsi IPOU3BOACTBA JI000T0 U3 IPOAYKTOB. J[Jisi HHTEPBAJIA
[JIAHUPOBAHUSI, PABHOTO MECSIITY, 3aJ]aHA MIPE/IEIbHAS TPON3BOICTBEHHAST
MOLIHOCTH KaXKJ0ro o0pabarhlBAOMEro IEHTPa B Yacax, a TaKXKe
KOJINYECTBO 9YacOB, HEOOXOIWMOE HA ITOM IIEHTPE [JisI MIPOM3BOJACTBA
OJHOTO IIOPY34YMKa M OJHOM TejexKu. IDTa MHOPOpMaLus 33JaHA B
TabJuie.

Ilorpysunx  Tesmexka OO61. Mo111,.

(uacoi/en.)  (uacwr/exn.) | (gacwr)
Mer.06pab. | 6 4 2400
Csapka 2 3 1500
Coopka 9 3 2700

TpebyeTca cocTaBUTh JONYCTHUMBIH IIaH paboT Ha Mecdn ¢
MaKCHUMAJIBHBIM JTOXOA0M.
2. Hatitu muoxkectBo Ilapero ciiegyroleil 4By XKpUTepHaJbHOM
3aa4u.

Fi(z) — max, Fz(z) — min,

upu ycaosuum x € {1,2,3,4,5,6,7}. Bnavdenus yHKumi 3a1aHbI
TabsuIeH

T T [2 [3 [4 |5 |6 |7
Fi(z) |2 |46 |46 8] 6
Fo(z) | 12 | 12 |12 | 10 | 10 | 10 | 6

3. TeomeTpuyecku pelnTb 3agavy JIMHEMHOTrO
IporpaMMUPOBAHUS:

3z1 + 5xro — min,

3z1 + 2x2 > 36,
{ 3x1 + bxo > 45,
z1,22 20

4. ITepeiiTu K 3aJade ¢ OrpaHUYEeHUAME <;
T1 — T2 + T3 — x4 + 225 — T — max,

2x1 —x9 — 2x5 + 16 = 4
—x1+x2+23+25 =6
3ry —2x3 — x4+ 225 —x6 =7
1 +x4—2x5=2>5
z; >0
5. Pemmiuth 3a7a4y JUHENHOTO NMPOrPaAMMUPOBAHUS CUMILIEKC-
MeTOa0M.
921 + 1222 — max,
2r1 —x2 < 3
x1 4+ 3z2 < 4
x1 — 2w <2
z; >0, 1=1,2.
6. Pemunth TpaHCHOpTHYIO 3aja4vy. Tpancnopraas Tabauna uMeer
BU:

l Ai/Bj “ Bl [ Bg [ B3 [ B4 [ 3amacsl a; l
Al 20 13 8 1T 70
Ag 15 9 17 18 70
As 2T 19 15 13 110

[Basexu b; [ 70 [90 [ 70 [ 60 | ]

7. HalitTu ocTOB MHHMMaJIbHOrO Beca B rpade. Bepmunna
5 orcyrcTByer. Beca pefep paBHBI BecaM COOTBETCTBYIOIIMX JIyT,
[IPUBEJEHHBIX B 3a1a4e 8.

8. Haiitu kpar4aiillive IIyTH U3 BEPLUIMHBI 1 BO BCe OCTajbHbIE
BepHIMHBI rpada. I'pad npusenen B 3agade 7. dyru u ux Beca 3a5aHbI
B Tabsune. Bec ayrm (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
nyru (3,7) paser cymme Becos ayr {3,5} u (5,7).

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2
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9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

L[t T2 ]3[4 5]
I[oc[2 [30]1 [4
21 [o[5 |6 |2
36 [12 o0 |8 [12
45 [6 [10| o7
51413147 [

10. HafiTm [JIUMHY KPUTHUYECKOTO MyTH (AJIUTEIbHOCTh
BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie

© 0 o 0o Ut
= Ut =7 00
NN NN
© W~ O =
© ol Ut~ W

0

12. B sxcmepumenTte 10 wes0BeK HE3ABHCHUMO APYT OT Apyra OyayT
crydafHBIM 00pa30oM BBIOMPATH OJHY W3 ABYX TUPb - 1 KU wmam 2
kr. C momormipio Meroma MouTe-Kapiio ompesesnTh MPeAnoIaraeMmoe
3HaYEHNE CYMMApPHOTO BHIODAHHOI'O Beca W JHUCIEPCHIO 3TOTO 3HAYEHHUS.
Wcnons30oBaTs MexaHuH3M CiaydaiiHoro Beibopa tuma "opes-pemxka'.
Yucao ucnsiranuii N = 25. Onucarh npoIect moJIyIeHns] PeITeHus .

13. PemuTh ¢ NOMOIIbIO JUHAMUYECKOTO NPOTrpaMMHPOBAHUS:

4x1 + 622 + 1023 4+ 84 — max,
MIPH OTPAHUIECHHUSIX
2z1 + 2 + 223 + 224 < 3, x; € {0,1}, 1 =1,2,3,4.

14. TlocTtpouTh pacmucaHue OOCIYXHBaHWS N = b TpeboBaHmi
OJHHM  TpHOOPOM, MHUHHUMHU3HPYIOIIEee ijC'j. JnuTensHOCTH
00CIy?KHBAHUA P;j U BECA W; 33JAHBI B TaO/IHIe

(4 [1[2]38]4][5]
p;j | 4]12]3]|5
w; | 216 4[3]9




Ha6op 3amag N 19.

1. ITocTpouTh MaTeMaTUYECKYIO MOJelNb cieaylolneil 3agadm o
auere.

JocTynHBI cleayome IPpOAYKTEL: nupoxkHbie, 30C 3a miT., KoTsaersl, 40c
3a mT., KoJa, 80c 3a OyT., bur-maku, 70c 3a mT. B enuHUIlE TPOAYKTA
COIEPKUTCS CIAYIONIee KOJUIECTBO IPUBEIEHHBIX HUXKE BEIIECTB.

KaJOPUU | caxXap | *XHp | BUTAMHUHBI
nupoxkuoe | 300 5 4 0
KOTJIETA, 100 5 2 1
KOJIa 250 3 2 1
Our-max 200 3 7 0

3aJaHbl OTpAHUYEHN Ha MOTpebJIeHIe BEIeCTB B AeHb: CyMMa KaJopuit
> 500u < 900. Cymma ButamuuoB > 6. Cymma caxapa > 10 u < 40.
CyMmma xkupa > 8 u < 15.

Tpebyercs ompegennTb HAOOP W3 YKA3aHHBIX MNPOAYKTOB HA [I€Hb
MUHHMAJIBHON CTOMMOCTH [IPU BLITIOJTHEHUH [TPUBEIEHHBIX OTDAHUIEHUHN.
2. Haiitu mHo>XecTBo IlapeTo cieayrolieii By XKpUTEPUATIbHOMK
3aJa4u.

Fi(z) — min, F(z) — min,

npu ycnoemum z € {1,2,3,4,5,6,7}. 3Hadenws yHKOUil 3aTaHBI
Tabsueh

T 1 23 4 5 6 7
Fi(z) | 1/2 |1 ]3/2]1 3/2 | 2 3/2
Fry(z) | 3 313 5/2 | 5/2 | 5/2 | 3/2
3. TeomeTpuyecku pelunTb 3agavy JIMHEHHOTO

IporpaMMUpPOBaHUA:

21 + 0.5x2 — max,

1+ 22 <6

—xr14+22<1

r1 >1

1+ 2x2 > 6

—x1 + 0.529 > —4

T2 > 1
4. IlepeiiTu K OBOWCTBEHHON WM pelIUTb 3a4a4dy JUHEHHOro
NporpaMMUpPOBAHUS:

z1 + 2x2 + 3 + 8x4 — min,

2x1 + 3x2 —x3 — 214 = 3
{:131 —4xo +3x3 +4x4 =1
z; >0,1=1,2,3,4
5. Periuth 3a7a4y JUHENHOTO NMPOrPaMMUPOBAHUS CUMILIEKC-
MeTOoOOM.
1 — T2 — max,
1 +x2 <2
—2x1 422 <1
3x1 —x2 <3
z; >0, 1=1,2.
6. PemuuTh TpaHCOOPTHYIO 3aaa4y. TpaHcmopTHas TabIdIla UMeeT
BU:

‘ A;/B; H B ‘ Bs ‘ Bs ‘ 3amachl a; ‘
Al 3 2 T 100
Ay 9 0 I 150
A =1 > 80

Basteku by [[ 80 [ 140 [ 110

7. Haiitu siisiepos nuksa B rpade.

4

AN

1

8. Haiitu kpaT4aiiiive nyTH U3 BePHINHBI 1 BO BCe OCTAJIBHbIE

BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.

19

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 5 2 1
2 4 oo | 6 5 1
3 2 4 oo | 3 6
4 1 1 5 oo | 4
5 4 3 4 5 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Pemuts 3amavy
Tabaunie

o HaszHadyeHusix. CrommocTu 3aJaHbl B
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12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IB3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
14. Onmucars NPOIECC MOy IeHNsT PEIICHU.

13. Pemnth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

4x1 + 3x2 + 223 + 34 — max,
IPY OTPAHWIEHISX
471 + 3a0 + x3 4+ 324 < 5, 2; € {0,1}, i =1,2,3,4.

14. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24




Ha6op 3amaa N 20.

1. ITocTpouTh MaTeMaTUYECKYIO MOAEJb CJAeLyIoleil 3aaa4u o
auere.

JlocTymHEBL caeayoniue TPOIYKThI: MUPOXKHBIE, 50C 3a IMIT., KOTI1eTh, 20C
3a mrT., KoJsia, 30c 3a OyT., bur-maku, 80c 3a mT. B eauHuUIle TPOAYKTA
CONEPKUTCH CIIEYIONIee KOJIUIECTBO IPUBEIEHHBIX HUXKE BEIECTB.

KAJIOPUU | caxap | *KHUpP | BUTaAMHHBI
mupoxuoe | 400 2 2 3
KOTJIeTa 200 2 4 2
KOJIa 150 4 1 0
Our-max 500 4 5 0

3aJaHbl OTpAaHUYEHN Ha TOTpebJIeHNe BEIeCTB B AeHb: CyMMa KaJopuit
> 500. Cymma BrramuuoB > 6. Cymma caxapa > 10. Cymma xupa > 8.
Tpebyercss oupegesnurs HAOOP M3 YKA3aHHBIX IIPOAYKTOB HA JI€Hb
MUHUMAJIbHON CTOMMOCTH IIPYW BBITIOJTHEHWU ITPUBEAECHHBIX OI‘paHH‘{eHHﬁ.
2. Haiitu mHo>XecTBo IlapeTo cieayroiieii ABy XKpUTEPUATIbHOMK
3aJa4u.

Fi(z) — max, Fz(z) — min,

mpu ycnosum x € {1,2,3,4,5,6,7}. Snadenus yHKImMH 3a7aHBI

Tabanieit
T 1 2 3 4 5 6 7
Fi(z) |2 |4 |6 |-4]|-6]-8]-6
Fo(x) [ 12 | 12 | 12 | 10 | 10 | 10 | 6
3. TeomeTpuyeckn pemnTh 3aa4y JINHEMHOTO

nHporpaMMupPOBaHUA:
xr1 — T2 — min,

xz1 +x2 <6,
z1 — w2 20,
—x1 + 2 > =3,
z1,22 20
4. IlepeiiTu k 3a/aye ¢ orpaHnYeHusaIMu <:

r1 — x2 + 3 — x4 + 225 — T — max,

2r1 —x2 — 225 +x6 = 4
x1 — T2 —x3 — x5 = —6
6x1 — 4dx3 — 214 + 45 — 2006 = 14
X1+ T4 —x5 =05
z; >0
5. Pemuurp 3ana4y JUHEHHOro NpOrpaMMUPOBAaHUA CUMIIJIEKC-
MEeTOI0M.
z1 + 3r2 — max,
21 —x2 < 3
1+ 322 <3
x1 —2x2 <1
z; >0, 1=1,2.
6. Pemunth TpaHcnopTHYIO 3azavy. Tpancnopraas Tabiuna nMeer
BU:

IIIA

[ Ai/B; [ Bi [ Bo | Bs [ B4 | Banacs a; |
Al 5 10 8 4 110
A2 7 5 1T [} 75
As 6 15 13 10 95

[ Basexm b; [[ 60 [ 60 | 60 [ 100

7. HaiiTu siijepoB uukJ B rpade.
4

=

3

e

8. Haiitu kpaTyaiiiie myTH U3 BEepHIMHbI 1 BO BCe ocTalbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.

20

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 4 10 | 4
2 1 oo | 15 | 6 4
3 6 3 oco | 14 | 2
4 5 21 | 10 | oo | 5
5 14 | 3 4 7 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Pemuts 3amavy
Tabaunie

o HaszHadyeHusix. CrommocTu 3aJaHbl B
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12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IL3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
20. OnucaTs IPOUeCcC MOy YeHHS PEIICHUS.

14. Pemunth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

1 + 3x2 + 223 + x4 — max,
Ipu OTPAHUYIEHUAX
2x1 + 2x2 + 223 + 324 < 5, x; € {0, 1}, 1=1,2,3,4.

15. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24




Habop 3amag N 21.

1. ITocTpouTh MaTeMaTUYECKYIO MOMelNb cieaylolleil 3agaum o
0aHKOBCKUX KpeauTax.

Bank cobupaercsi BHIAATh KPEAUTOB HA CYMMY, HE MPEBBIIAOITY 10
MiiH $. Tunsl kpeauToB U MHGOPMAIUA O JOXOAAX MO HUM W PHUCKAX
npuBefeHsl B Tabiuie.

Tun xpegura Hona goxona | Honst HEBO3BpaTa
Jluaubrit 0.10 0.04
IToxynka asto | 0.130 0.09
Kunve 0.14 0.10
C/x 0.20 0.15
Busnec 0.100 0.05

Bamk o6s3am pasmecturs > 30% BCex KpeauTOB HA HYXKIBL C/X H
busneca, u > 40% oT KpeAUTOB HA JMYHBIE HYXKJBI, aBTO U >KUJIbE —
Ha 2KNJIbE.
O61miasa 10151 HEBO3BPATA 10 BCEM KPEAWTAM HE JOJKHA MPEBOCXOIUTH
0.12.
Heobxomgmmo omnpeaesuTh CyMMbI KPEJIATOB IO YKA3aHHBIM BHAM TaK,
4T00BI MAKCUMU3UPOBATH JTOXOM.
2. Haiitu muo>xectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a/1a4u.

Fi(z) — max, F>(z) — max,
mpu ycnosun x € {1,2,3,4,5,6,7}. 3uadenus YHKIUHE 3aJaHbI
TabsuIeH

T 1 2 3 4 5 6 7
Fi(z) | 2 4 6 4 6 8 6
Fo(z) [ 12 | 12 | 12 | 10 | 10 | 10 | 6
3. TeomeTpuyveckn peunTh 3a/1auy JINHEMHOTO
HpOorpaMMUPOBaHUA:
—3x1 — 2x2 — min,
5x1 4+ x2 > 6,
—x1 + 3z2 > 4,
2z1 —x2 <6,
3r1 —4xg <0,
z1,22 2 0
4. IlepeiiTu K 3aga4e ¢ orpaHudeHuaMm <:
2x1 — x2 + x4 — x5 — min,
—z1 + 223+ 24 =8
21 +x2 —x3 4+ 225 =6
x1 —x2 — 3x3 — 35 = —10

z; >0
5. Pemuurp 3ana4y JMHEHHOro NpOrpaMMHUPOBAaHUA CUMILJIEKC-
MEeTO0M.
921 + 1222 — max,

—2z1 + 22 > —1

z1 +3z2 <3

1 — 222 <1

x; >0, i=1,2.

6. Pemnnth TpaHcnmopTHYIO 3amady. T'pancmopraas rabunna umeer

BU/:
[ Ai/B, [ Bi [ B2 [ B3 | Ba | Bamacsl a; |
Al 20 13 8 1T 70
Ao 15 9 17 I8 70
As 2T 19 15 13 110
[Basexu b; [ 70 [90 [ 70 [ 60 |

7. HaiiTu siijiepoB uukJ B rpade.

8. Haiitu kpaT4aiiilive IIyTH U3 BEPLINHBI 1 BO BCe OCTaJbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a7aHbI
B Tabauie.

Jyrn 1,2 (1,3 24|27 1251 35| 3,8
Beca 3 1 4 2 5 3 2
Jyru 36 | 4,7 | 57|58 |68 | 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTb 3ajady KOMMUBOsI>Kepa Jig 5 ropomos. Marpuia
paccTosHn# (CTOMMOCTEH mepee3na) NPEACTABIEHA B BULE

21
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10. Hailitu guauHy KpuTudeckoro mnytu (IJUTeJBHOCTH
BBINIOJIHEHUsI IIPOEKTAa) B CEeTH, e AYIH IPEACTABIAIOT COOOH
paboThl TPOEKTA, HAYAJIO M KOHEI[ AYTH — HAYAJO M KOHel paboThl, Bec
OYTH — JJIATETbHOCTh paboThl. BIMuCInTh HanboIee paHHe 1 Hauboiee
[IO3HME MOMEHTBI Ha4IaJa pa0oT. Bepuinus! s u ¢ COIOCTABICHBI HAYMALY
¥ 3aBEPINEHUI0 MPOEKTa COOTBETCTBEHHO. J[JTUTENBHOCTH BBHIMOJTHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) pasuut 1, xyru (5,7) paBra mesnoi
JaCcTH OT JeJeHus HoMmepa Habopa 3anad (N) Ha 15, ocTanbHble DABHBI
2.

11. Pemutp 3amady o HasHadeHusax. CTouMocTu 3aaaHbl B
Tabauie

Nole ol erile U]

8
7
8
4
1
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© W N ©
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12, B skcnepumente 10 4YesioBeK HE3aBHCHUMO Jpyr OT JApyra
OyayT caydafiHBIM 00pa3oM HAXKHUMATh OJHY W3 JBYX KHOIOK -
KpacHy uiau depuyio. C nmomorbio Metoma Moute-Kapso onpenesnrs
[IpeIoaraeMoe 3HAUYeHWe KOJMYECTBA HAXKATHH KPACHOH KHONKH WU
OUCHEPCHUI0 DTOr0 3HadYeHusi. VICHOJIB30BATH MEXaHW3M CJIy4alHOro
peibopa Tuma "opes-pemka'. Yuciao ucnbitaHuii N 21. Onwucars
IPOLECC MOJIYyYEHUs] PEIIeHUS.

13. PemnnTh ¢ NOMOILIBIO JUHAMUYECKOI'O IPOrpaMMUPOBAHAS:

4x1 4 622 + 1023 + 84 — max,
IPY OTPAHWIEHISX

3z1 + w2 + 23 + 224 < 4, x; € {0,1}, 1 =1,2,3,4.

14. ITocTpouTh pacnucaHue OOCTyKHBAHUA 7
omHUM  TpHOOPOM, MHHEMHU3EDPYIOIIEe ijCj.
00CIIy’KUBaHUA P; U Beca w; 3aJaHbl B TaOJIHIe

5 TpeboBaHuUi
JnaurensHOCTH

(4 [1]2]3[475]
p; |4]2]3[5]7
w; |26 4]3]09




Habop 3amag N 22.

1. ITocTpouTh MaTeMaTHYeCKYIO0 MOAEJb CJeLYIOLIeil 3aa4u O
HaHKOBCKUX KpPeINTax.

Bank cobupaerca BeIIaTh KPeIWTOB HA CyMMY, He IpeBBIIIAIONIy:0 10
MaH $. Tunel KpeIuToB M MHMOPMAIHA O JO0XOJAX [0 HUM H PUCKAX
npuBeeHsl B Tabiuige.

Tun xpeaura Hona poxona | Hossa HeBo3BpaTa
Jlumansrit 0.10 0.04
Ilokynka asto | 0.130 0.09
Kunve 0.14 0.10
C/x 0.20 0.15
Busnec 0.100 0.05

Bark o0s3am pasmecturs > 30% BCex KpesuTOB HA HYXKJABL C/X 1
6usneca, u > 40% or KpeAWTOB HA JIMYHBIE HYXKJBI, aBTO U YKUJbE —
Ha XKUTbE.
O6wast 1015 HEBO3BPATA IO BCEM KPEAWTAM HE [OJIKHA IIPEBOCXOAUTH
0.11.
HeobxoauMO OIpeAeuTh CyMMBl KPEIUTOB IO YKA3aHHBIM BHIAM TaK,
9TOOBI MAKCUMU3UPOBATH JTOXOM.
2. Haittu MmHo>XecTBo IlapeTo ciieayioiiieii ABy XKpuUTepHUaabHO’
3ama4u.

Fi(z) — max, Fz(z) — max,

npu ycnoemm z € {1,2,3,4,5,6,7}. 3uavenws yHKOUil 3aTaHBI
Tabsunei

T 1 2 3 4 5 6 7
Fi(z) | 2 4 6 4 6 8 6
Fo(x) | 12 | 12 | 12 | 10 | 10 | 10 | 6
3. Teomerpudecku peunTh 3aaavy JIMHENHOTOo

HpOrpaMMUPOBaHUS:
0.5z1 + 222 — max,

x1+x2 <6

Ty —x2 <1

1 >1

2x1 +x2 > 6

0.527 —x2 > —4

9 >1
4. TlepeliTu K ABOWCTBEHHON U pPEINNATH 3aJa4dy JIMHEWHOTO
NpOrpaMMHUpPOBAHUEA:

4ry —4xo +3x3 — x4 =1

{szi:LZ&4
5. PeIJ.II(ITb 3agavdy JIPIHeﬁHOI‘O InporpaMMHupOBaHNA CUMIIJIEKC-
METOAOM.

8x1 + 222 4+ 3 + 4 — min,

—2x1 +3x2 —x3 +2x4 =3

—x1 + 2 — max,
1 +x2 <2
x1 —2x2 <1
—x1 + 322 < 3
z; >0, 1=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnoprHas Tabiadiia uMeer
BU/I:

[ A;/B; H B { Bs { Bs { 3amachl a; ‘
Al 3 2 T 100
Ay 9 0 I 150
A =1 > 80

[ Bassku b; [[ 80 [ 140 | 110

7. HaiiTu 3itjiepoB uukJ B rpade.

8. Haiitu kpaT4aiilliye IIyTH U3 BEPLINHBI 1 BO BCe OCTalbHbIe
BepHIMHBI rpada. I'pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaue.

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2
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9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

Y | W N =

10. HafiTm [JIUMHY KPUTHUYECKOTO MyTH (AJIUTEIbHOCTh
BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie
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12. B sxcmepumenTe 8 tWeJ0BEK HE3aBHCUMO APYT OT Apyra OyayT
ciyJadHBIM 006pa3oM BBIOMPATh OJHY M3 KJIETOK IIaXMaTHOH JOCKU
8 x 8. Ilpu 3TOM BHIOpPaHHAS KJETKA M TPpAHUYAIAE C HeHW KJIeTKU
(rpaHmyaImux KJIETOK He Gosee 8), 3akparmuBatorcs. C IOMOIIBIO METOIA
Monte-Kapiao onpemenuTs NOpeAiosaraeMoe 3HaY€HHe KOJUYeCTBa
3aKpAlleHHBIX KJIeTOK M JHUCIEPCHIO 3TOr0 3HadeHHd. llcmonan3oBaTh
MEeXaHMU3M CIyJIaifnoro Boibopa tuna "pynerka'. HYucno ucuprranuit N =
20. OnucaTh TPOIECC MMOJIyYeHUs] PelIleHusI.

13. Pemuth ¢ NOMOIIBIO JUHAMUYECKOIO NIPOrpaMMHPOBAHUS:

4z + 3x2 + 223 + 34 — max,
MIPX OT'PAHUYIECHHUSIX

4z1 + a2 + 23 + 324 < 4, x;, € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucaHue OOCIYKHUBAHHUSI N 10 TpebGoBanmit
m 2 mocnenoBarebHbIME - Hpubopamu (cucrema flow-shop),
MUHUMHU3KUPYIOIEe MOMEHT 3aBeplieHusi OOCIIy’KUBAHHS IIOCJIEJHErO
rpeboBanust Cmax = max;{C;}. TpeboBaHus roTOBBL K 0BCIIY KUBAHUIO
B momenT Bpemenu 0. [IpepoiBanus obciykuBanus jiro60ro TpeboBaHust
3alpeInensl. JIuTeIbHOCTH 00CIYKUBAHUS aj = Pj1 K bj = pj2 3aJaHEI
B TabauIe

(g [t T2 |3 [4 ][5 ]6 [7 [8 [9]10]
a; [ 40 | 12 [ 30 [ 50 4 [10[20[9] 14
b, | 14 [23 [13[5 |17 |14 [10]7 |92




Habop 3amaa N 23.

1. ITocTpouTh MareMaTUYECKyIO0 MOAeJb CJeaylolneil 3ana4m o
auere.

JlocTymHEL caeayonue TPOIYKThI: MHPOXKHBIE, 30C 3a MIT., KOT/1eTsl, 40c
3a wrt., KoJa, 80c 3a OyT., Obur-maku, 70c 3a wt. B enuauie npoaykra
CONEPKUTCH CIIEYIONIee KOJIUIECTBO IPUBEIEHHBIX HUXKE BEIECTB.

KaJOpur | caxap | XKWUP | BUTAMWHEBL
nupoxkuoe | 300 5 4 0
KOTJIETa 100 5 2 1
KoJ1a 250 3 2 1
BUr-MaK 200 3 7 0

3amaHsl OrpaHrtueHns Ha TOTPpebeHne BelnecTs B feHb: CyMMa Kajaopui
> 500 < 900. Cymma BuTaMuHOB > 6. CymMma caxapa > 10 u < 40.
Cymma xwupa > 8 u < 15.

Tpebyerca omnpenenuTs HAOOp M3 YKAa3aHHBIX INIPOAYKTOB Ha JIeHb
MUHUMAJIbHOU CTOUMOCTH IIPW BBIIIOJTHEHUU IIPUBEACHHBIX OI‘paHH‘{eHHﬁ.
2. Haiitu muo>kectBo Ilapero cienyrolueii aBy XKpATEPUATIbHOK
3a/1a4uu.

Fi(z) — max, F>(z) — max,

upu ycaosuum x € {1,2,3,4,5,6,7}. Snavdenus yHkumi 3agaHbI
TabsuIeH

T 1123|4567
Fi(z) |1 |2]3]2|3|4]3
Fo(z) | 6 | 6|65 |5 |53
3. TeomeTpuyecku
NpOorpaMMUPOBAHUSA:

pemnTb JINHEHOT'O

r1 — r2 — min,

z1 +x2 <6,

1 — w2 >0,

—z1 +x2 > —3,

z1,72 >0
4. TlepeliTu K ABOWUCTBEHHOU U pPeEINNATH 3aJady JIMHEUHOTO
NporpaMMypPOBaHUSA:

2x1 — x2 + 3 — max,

r1 —x2 +23 <5

z1 >0, z3 > 0.
5. Pemmiuth 3a7a4y JUHENHOTO NMPOrPaAMMUPOBAHUS CUMILIEKC-
MeTOaO0M.

{3961 + T2 +23=06

r1 — T2 — max,
1+ 22 <2
—2x1 422 <1
3r1 —x2 <3
>0, i=1,2.
6. PemuTh TpaHCHOpTHYIO 3asa4y. TpancmoprHas Tab/Iuia mMeeT
BH:

‘ A;/Bj H B ‘ Bs ‘ Bs ‘ 3amachl a; ‘
Aq 3 2 1 100
As 9 0 150
A3 2 7 5 80

[ Bassxm b; [ 80 [ 140 | 110

7. Haiitu siisepos nukia B rpade. Bepmuna 5 orcyrcTByer.

8. Haiitu KpaTuaiilliue myTu u3 BepHUIMHbI 1 BO BCe OCTaJIbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
nyru (3,7) paser cymme Becos nyr {3,5} u (5,7).
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Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
4 5 6 10 | co | 7
5 14 | 13 | 14 | 7 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Pemuts 3amavy
Tabaunie

o HaszHadyeHusix. CrommocTu 3aJaHbl B
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12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IL3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
30. OnucaTs IpoUece MOy IeHHsT PEIICHUS.

13. Pemnth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

1 + 3x2 + 223 + x4 — max,
Ipu OTPAHUYIEHUAX
2x1 +2x2 + 23+ 324 <5, T; € {0,1}, 1 =1,2,3,4.

14. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ 2 ]3[4 [5 ]6 [7 [8 [9]10
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24




Habop 3amaa N 24.

1. ITocTpouTh MaTeMaTUYECKYIO0 MOAEJb CJAeLyIoleil 3ana4u o
BDaHKOBCKUX KpeauTax.

Bank cobupaercss BuIAATH KPEJUTOB HA CYMMY, HE MPEBBLINAOITY 10
MiH $. Tunsl kpeauToB U MHGOPMAIUA O JOXOAAX MO HUM W PHUCKAX
npuBefeHsl B Tabmuie.

Tun xpegura Hona poxona | Hosst HEBO3BpaTa
Jluaubrit 0.10 0.04
IToxynka asTo | 0.130 0.09
Kunne 0.14 0.10
C/x 0.20 0.15
Busnaec 0.100 0.05

Bank o06s3an pasmecturs > 30% BCeX KpeJUTOB Ha HYXKABI C/X K
Gusneca, u > 40% Or KPeAUTOB HA JIMYHBIE HYXK/bl, ABTO M KHJIbE —
Ha KHUJIbE.
O6mias JoJIsi HeBO3BpATa 110 BCEM KpeauTaM He JOJIZKHA IIPEBOCXOUTH
0.07.
Heobxomumo ompenesnTs CyMMbI KPEIATOB IO YKA3AHHBIM BHIAM TaK,
4T00BI MAKCHMHU3UPOBATEH JJOXOL.
2. Hatitu maoxkectBo Ilapero ciegyroleil 4By XKpUTepHaJbHOM
3aa4u.

Fi(z) — max, F>(z) — max,

mpu ycaosuum x € {1,2,3,4,5,6,7}. Suadenus YHKIUHE 3a7aHbI
TabsuIeH

T 1 2 3 4 5 6 7
Fi(z) | 2 4 6 4 6 8 6
Fo(z) | 12 | 12 | 12 | 10 | 10 | 10 | 6
3. Teomerpuieckn peunTh 3aady JIMHENHOrOo

IpOorpaMMUPOBaHUSA:
—3x1 — 2x2 — min,

bx1 + a2 > 6,
—z1 + 322 > 4,
2z1 —x2 <6,
3x1 —4x2 <0,
r1,72 >0

4. IlepeiiTn K 3ajade ¢ OrpaHUYEeHUAMHU <:
xr1 — T2 + 23 — x4 + 205 — Tg — max,

2x1 —x9 — 2x5 + 16 = 4
—x1 + T2 + 23+ 25 =6
3ry —2x3 — x4+ 225 — 26 =7
r1+x4 —2x5 =5
z; >0
5. Pemuth 3amauy nuHeHOTO MPOrpaMMHUPOBAHUSI CUMILIEKC-
MeTOaO0M.
31 + 4x9 — max,
21 —x2 <1
x1 4+ 3x2 <3
x1 —2x2 <1
x; >0, 1=1,2.
6. PemnnTs TpaHcnopTHy!o 3agady. I'pancnopraas rabuauna umeer
BU:

‘ A;/B; H B; ‘ Bs ‘ Bs ‘ 3amachl a; ‘
Al 1 3 5 100
As 10 2 150
Az R © 80

Baseku b; [[ 80 | 140 [ 110 [ >~ =330

7. HaiiTu 3iisiepoB uukJ B rpade.

8. Haiitu kpaTyaiiiiive ImyTH U3 BEePUIMHbI 1 BO Bce ocTalbHbIE
BeplunHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a,1aHbI
B Tabaue.

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2
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9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

Y | W N =

10. HafiTm [JIUMHY KPUTHUYECKOTO MyTH (AJIUTEIbHOCTh
BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie
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12. B sxcmepumenTte 10 wes0BeK HE3ABHCHUMO APYT OT Apyra OyayT
crydafHBIM 00pa30oM BBIOMPATH OJHY W3 ABYX TUPb - 1 KU wmam 2
kr. C momormipio Meroma MouTe-Kapiio ompesesnTh MPeAnoIaraeMmoe
3HaYEHNE CYMMApPHOTO BHIODAHHOI'O Beca W JHUCIEPCHIO 3TOTO 3HAYEHHUS.
Wcnons30oBaTs MexaHuH3M CiaydaiiHoro Beibopa tuma "opes-pemxka'.
Yucao ucnsiranuii N = 15. Onucarh nporece moIyIeHns] PereHuns.

13. PemuTh ¢ NOMOIIbIO JUHAMUYECKOTO NPOTrpaMMHPOBAHUS:

4x1 + 3x2 + 223 + 34 — max,
MIPH OTPAHUIECHHUSIX
4y 4+ 2292 + 3 + 324 < 5, x; € {0,1}7 1=1,2,3,4.

14. TITocTpouth pacnucanue obciayxuBanust n = 10 TpeboBanmii
m 2 mocnenoBareabHbIME mpubopamu  (cucrema flow-shop),
MUHUMHU3KUDYIOIIEe MOMEHT 3aBeplleHnsi OOCIIy’KUBAHMS IIOCJIEHETrO
rpeboBanust Cmax = max;{C;}. TpeboBaHus roTOBBL K 0BCIIYKUBAHUIO
B MomenT Bpemenu 0. [IpepoiBanus obciykuBanus jir060ro TpeboBanus
3alpeIensl. [ IuTe/IbHOCTH 00CIYKUBAHUA aj = Pj1 U bj = pj2 3aJaHbI
B Tabauie

(g [t T2 |3 [4 ][5 ]6 [7 [8 [9]10]
a; [ 40 [ 12 [ 30 [ 50 4 (1021 ][9] 14
b, | 14 [23 [13[5 |17 [14 |10 |7 |9 |24




Habop 3amag N 25.

1. ITocTpouTh MareMaTUYECKyIO0 MOJeJIb CJeayloineiil 3ana4dm o
auere.

JlocTymHBI CIeayoIre TPOAYKTH: THPOXKHbIE, 50C 3a 1mIT., KOoTAeTsl, 20C
3a mT., Kosa, 30c 3a OyT., bur-maku, 80c 3a mT. B eauHUIlEe TPOIYKTA
COIEPKUTCSI CIAYIONIee KOJUIEeCTBO IPUBEIEHHEIX HIXKE BEIECTB.

KaJOpUU | caxap | KHpP | BUTAMHHBI
mupoxkuoe | 400 2 2 3
KOTJIETA 200 2 4 2
KOJIa 150 4 1 0
BUr-Max 500 4 5 0

3agaHbl OrpaHuydenns Ha norpebienue BemecTs B gerb: CyMma Kajgopui
> 500. Cymma BuramuuoB > 6. Cymma caxapa > 10. Cymma xupa > 8.
Tpebyerca ompenenuTh HAO0OpP U3 YKA3aHHBIX NPOAYKTOB HA JIeHBb
MI/IHI/IM&J’ILHOIU/I CTOUMOCTH HpI/I BBIIIOJIHEHU N HpI/IBe,Z(eHHBIX OI‘paHH‘{eHHﬁ.
2. Haiitu muo>kectBo Ilapero cienyoiueii By XKpATEPUATIbHOK
3a/1a4uu.
Fy(z) — min, F(z) — min,

npu ycnoemnm z € {1,2,3,4,5,6,7}. 3Havenws yHKOUil 3aTaHBI
Tabsunei

T 1 2|3 4 5 6 7
Fi(x) | 1/2 |1 ]3/2]1 3/2 | 2 3/2
Fr(x) | 3 313 5/2 | 5/2 | 5/2 | 3/2
3. TeomeTpuyecku pelnTb 3agavy JIMHEMHOTO

IporpaMMUpPOBaHUST:
xr1 — T2 — min,

z1 +x2 <6,
x1 —x2 >0,
—z1 + a2 > -3,
1,2 > 0
4. IlepeiiTu k 3a/iaye ¢ orpaHUdeHusaIMU <:

T1 — 22 + 23 — T4 + 225 — T — max,

21 —x2 — 225 +x6 =4
—z1+z2t+a3+25 =06
3r1 —2x3 — x4+ 225 —x6 =7
1 +x4—2x5 =25
z; >0
5. Pemuurp 3ana4y JUHEHHOro NpOrpaMMUPOBAaHUA CUMIIJIEKC-
MEeTOA0M.
5x1 + Txo — max,
2x1 —x2 <1
x1 4+ 3z2 <3
x1 —2x2 <3
x; >0, 1 =1,2.
6. Pemunth TpaHcnopTHYIO 3aza4y. T'pancuopraas tabiuua uMeer
BU/T:

[ A;/B; [ BL [ B2 | Bs [ By | Banacsl a; |
A; 20 3 g 1T 70

A, 15 9 17 18 70

As 2T 9 T5 T3 110
[Basexub; [ 70 [ 90 [ 70 [ 60 |

7. Haiitu siisiepos nuka B rpade. Bepmuna 5 orcyrcrByer.

8. HaijiTu kparyaiimive nyTu u3 BepliuHbl 1 BO Bce OCTajlbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
ayru (3,7) paser cymme Becos nyr (3,5) m (5,7).
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Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
4 5 6 10 | co | 7
5 14 | 13 | 14 | 7 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemmuThb 3amjady o Ha3HAYEHUAX.
Tabaunie

CroumMmocTu 3aJaHbl B

100 20 90
70 40 20 30 50
90 30 50 70 90
70 20 60 70 90

12. B enounoit rupnange namnodku 1,2,3 m 4 u jgamMnodka 2 He
paboraer. B skcnepumenTe BbIGupaercs omxHa (n0fas) W3 JAMIOUYEK.
C momompio Mmeroma Monte-Kapsmo ompegenurs npubin3uTENbHYIO
BEPOSITHOCTH TOI0, YTO BBIOpaHHAs JaMIO4YKa OyzeT HepaboTaromieil.
Vcnonb30BaTh MEXaHW3M CIydaldHOro BeIOOpa Tuma ''pynerka’. Pemutn
3amady mpu umciae ucnerranuit N = 2, N = 15, N = 27. Onuucars
[IPOIECC TOIYYEHHUs PEelIeHM.

13. Pemiuth ¢ MOMOILIBIO AUHAMUYECKOrO MPOrpaMMUPOBaHUSI:

r1 + 3x2 + 2x3 + T4 — max,
MIPY OrPAHUYEHUSX
21 +x2 + 23+ 324 <5, x; € {0,1}, 1 =1,2,3,4.

14. IlocTpouTh pacnmcaHnue obcayxkuBanuda n = 10 TpeboBanmii
m = 2 nocnemosarensHbIMu upmbopamm (cucrema flow-shop),
MHUHHEMH3UPYIONIEe MOMEHT 3aBEPUICHUs] OOCIIY?KHUBAHUS IOCJIETHETO
TpeboBaunsat Cmax = man{C’j}. TpebGoBaHus rOTOBBI K OOCITY>KUBAHUIO
B momeHnT Bpemenu 0. [IpepbiBanust obciykuBanus Jr060r0 TpeboBaHM S
3ampemtensl. JJIHTeIbHOCTH OOCTYyKUBAHNSA a; = P;1 U bj = pj2 3aaHbI
B Tabauie

(g [t [2 |3 [4 ][5 ]6 7 [8 [9]10]
a; [40 [12 [ 30 [50 [ 7 |4 [10[21[9 ] 14
b, | 14 [23 [13 [ 5 |17 [14 |10 |7 |9 |24




Ha6op 3amag N 26.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEJb CJeAyIoleil 3aaa4mu o
BAaHKOBCKUX KpeauTax.

Bank cobupaercs BBIATH KPEJUTOB HA CYMMY, He MPEBBIMIAIONTYIO 12
man $. Tuner kpeautos u undOpMaIusa 0 JOXOAAX MO HUM U PHCKAX
[IpUBE/IeHBl B TabJIUIIE.

Tun xpeaura Hona goxona | Hosst HEBO3BpaTa
Jluaubrit 0.140 0.10
Ilokynka aBto | 0.13 0.07
Kunve 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bank o0s3am pasmecturs > 40% BCex KpesuToB HA HYXKABL C/X 1
6usneca, u > 50% oT KpeAWTOB HA JIMYHBIE HYXKJBI, aBTO U YKUJIbE —
Ha KUJbE.
O6mast 1015 HEBO3BPATA MO BCEM KPEAWTAM HE JIOJIKHA ITPEBOCXOIUTH
0.07.
Heobxomumo ompenesnTs CyMMbI KPEJATOB IO YKA3AHHBIM BHIAM TaK,
9TOBBI MAKCUMU3UPOBATE JIOXO.
2. Haiitu maoxectso IlapeTo cieayioiieil AByXKpuTepuanbHOi
3ama4u.

Fi(z) — max, Fz(z) — max,
npu ycnoeunm z € {1,2,3,4,5,6,7}. 3Hadenws QyHKOUil 3aTaHBI
Tabsueh

T 1123|4567
Fi(z) |1 |2[3]2|3|4]3
F(x) 6|16 |5|5 |53
3. TeomeTpuyecku peluTb 3aga4y JINHEMHOTO

NpOorpaMMUPOBAHUSA:
3x1 + 5x2 — min,

3x1 + 2x2 > 36,
3x1 + Sxg > 45,
z1,72 >0

{

4. IlepeiiTu K 3apade ¢ orpaHudeHuamu <:
x1 — T2 +x3 — x4 + 25 — Tg — MmMax,
2x1 —x9 — 2x5 + 16 = 4
—x1+x2+23+25 =06
3ry —2x3 — x4+ 225 — 26 =7
r1+x4—25=>5
z; >0
5. Pemiurh 3aa4y JIMHENHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MeTOZIOM.
4ry — r2 — min,
1 +x2 <3
—2x1 + 3x2 < 8
—x1 +x2 > 2
z; >0, 1=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancrnoprTHas Tabiadia uMeer
BU/I:

[ Ai/Bj [ B [ B2 | Bz [ Bamacwi a; |
Aq 3 2 2 100
Ag v 0 T 150
As 17 5 80

[ Basmku b; [ 80 [ 140 [ 110 ]

7. Haiitu siisiepos nukia B rpade.

4

[

1

8. Haiitu kpaT4yaiiiiive nyTH U3 BepHINHBI 1 BO BCe OCTAJIBHbIE

BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.
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Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 5 2 1
2 4 oo | 6 5 1
3 2 4 oo | 3 6
4 1 1 5 oo | 4
5 4 3 4 5 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemmuTth 3amadyy o HasHadeHusix. CToumMocTH 3aJaHbl B
Tabaunie

0 2 4 3

7 1 9 5

1 8 6 2

11 4 3 7

3 7 5 5
12. B oskcunepumenTe 10 dHejoBeK HE3aBUCHMO Jpyr OT Jpyra

OyayT caydaiiHbIM 00pa3oM HAXUMATh OIHY M3 JBYX KHOIOK -
KpacHYI0 unu depHyto. C nmoMornbio MeTona MoHTe-Kapso onpeneaurs
MPEeIoNAraeMoe 3HAUYeHWe KOJMYECTBA HAXKATUU KPACHOH KHONKU WU
IUCIEPCHUI0 dTOr0 3Ha4YeHusi. VICHOJB30BATH MEXaHW3M CJIy4alHOro
BeIOOpa Tuma "opes-pemka'. Yuciao ucnbitaHuit N 20. Onucatn
MPOLECC MOJYYEHUs] PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

4x1 4 629 + 1023 + 84 — max,
MPY OrPAHUYEHMSTX

x1 + x2 + 3x3 + 224 < 3, x; € {0,1}, : =1,2,3,4.

5 tpeboBanwmii
JaurensHoCTH

14. IlocTpouTh pacHnucaHue OOCIYXKHBAHUSI N
omHUM  TpHOOPOM, MHHHMH3HDPYIOIIEe ijCj.
00CIy>KUBaHUA P; U Beca w; 3aJaHbl B TabuIe

[j [1[2[3[4]5]
p; | 42357
w; | 216|439




Habop 3amaa N 27.

1. ITocTpouTh MaTeMaTHYECKYIO0 MOJEJb CJeAYHoLieil 3aaa4M o
O6aHKOBCKHX KpeIuTax.

Bank cofupaercss BbIaTh KPEJUTOB HA CyMMYy, He IIPEBBIINAIOITYIO 12
maa $. Tunel KpeguToB M MHGOPMAIHA O JOXOJAX [0 HUM M PUCKAX
IpuBegeHbl B Tabiue.

Tun xkpeaura Hona poxona | Hossa HeBo3BpaTa
Jluanbrit 0.140 0.10
ITokynka aBto | 0.130 0.07
Kujne 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bank o06s3an pasmectuth > 40% BCeX KpeJUTOB Ha HYXKABI C/X U
Gusneca, u > 50% OT KPEAWTOB HA JIMYHBIE HYXK/IBI, ABTO W YKHJIbE —
Ha JKHJIbE.
Obmasa g0y HeBO3BpATa IIO BCeM KPeJWTaM He JOJIKHA IPEeBOCXOIUTH
0.09.
Heobxogumo onpenesuTs CyMMBI KPEIUTOB IO YKa3aHHBIM BHIAM TaK,
9T0OBI MAKCUMU3UPOBATH JTOXOM.
2. Haititu muoxkectBo Ilapero ciiegyroleil 4By XKpUTepHaJbHOMI
3a/1atuu.

Fi(z) — max, Fz(z) — min,

npu ycaosum x € {1,2,3,4,5,6,7}. Snadenus yHKumi 3agaHbI

TabJuie
T 1 2 3 4 5 6 7
Fi(z) |2 |-4|-6|-4]|-6]-8]-6
Fy(x) 12 12 12 10 10 10 6
3. TeomeTrpu4iecKku peuunThb 3a1a4y JIMHEWHOTO

NpOorpaMMUPOBAHUSA:
r1 — T2 — min,
z1 +x2 <6,
z1 —w2 20,
—z1 + 22 > =3,
r1,x2 > 0
4. IlepeiiTu K OBOWCTBEHHON UM peUIMTb 3aa4dy JUHEHHOro
NpOrpaMMUPOBAHUSA:
2x1 — x2 + 3 — max,
3z1 +x2+23=06
{ 1 —x2+23<5
z1 >0, z3 > 0.
5. Pemuth 3aga4y JUHENHOrO NMPOrpaMMUPOBAHUS CUMILIEKC-
MEeTO0M.
T1 — T2 — max,
x1+w2 <2
—2x1+ 22 <1
3r1 —x2 <3
2; >0, i=1,2.
6. Peminth TpaHcmopTHYIO 3amady. TpancnopTHas Tabiuma umeer
BU:

[ Ai/B; [ B [ B2 | Bs [ Banacsl a; |
Al 3 2 B 100
Ag o 0 150
As 2 7 5 80

[ Bassku b; ][ 80 [ 140 [ 110

7. Haiitu siisiepoB Uk B r‘padzle. Bepmuna 5 orcyTcTByeT.

8. HaijiTu kpar4yaiimiue nmyTu u¥ BepuinHbl 1 BO Bce OcTajlbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
ayru (3,7) paser cymme Becos nyr (3,5) m (5,7).

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
4 5 6 10 | co | 7
5 14 | 13 | 14 | 7 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemmuThb 3amjady o Ha3HAYEHUAX.
Tabaunie

CroumMmocTu 3aJaHbl B

W W~ ©
=
00 B N
G OO
O NN Gt w

12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IL3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
10. Onmcars NpPOIECC MOy IeHNsT PEIICHU.

13. Pemnth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

1 + 3x2 + 223 + x4 — max,
IpY OTPDAHNICHUAX
221 + w2 + 23 + 3z4 < 4, z; € {0,1}, i =1,2,3,4.

14. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24
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Ha6op 3amaa N 28.

1. ITocTpouTh MaTeMaTUYECKYIO MOJelNb cJeaylolleil 3agadm o
auere.

JlocTymHBI caeyroniue IPOIYKThI: MHPOXKHBIE, 50C 3a IT., KOT/IeTsl, 20C
3a wr., KoJa, 30c 3a OyT., Obur-maku, 80c 3a wtr. B enuauie npoaykra
CONEPKUTCH CIIEYIONIee KOJUIEeCTBO IPUBEIEHHBIX HUXKE BEIECTB.

KaJIOpUK | caxap | KWUP | BUTAMHHBL
nupoxxuoe | 400 2 2 3
KOTJIETa 200 2 4 2
KOJIa 150 4 1 0
Our-mMax 500 4 5 0

3aJaHpl OrpaHUYeHNs Ha T0TpebJIeHe BEIeCTB B JeHb: CyMMa KajJopuit
> 500. Cymma BuramuuoB > 6. Cymma caxapa > 10. Cymma xupa > 8.
Tpebyerca omnpenenuTs HAOOp W3 YKAa3aHHBIX NIPOAYKTOB HA JIeHb
MUHUMAJIbHOU CTOMMOCTH IIPW BBIIIOJTHEHUU IIPUBEACHHBIX OI‘paHI/I‘{eHI/IIU/I.
2. Haiitu mHo>ecTBo IlapeTo cieayroiieii ABy XKpUTEPUATIbHOMK
3aJa4u.

Fi(z) — max, Fz(z) — min,

npu ycnosuum x € {1,2,3,4,5,6,7}. 3nadenus DyHKIHHA 3aJaHbI
Tabsuneh

x 1 2 3 4 5 6 7

Fi(z) | 2 | 4|6 | 4| 6] 386

Fy(x) 12 12 12 10 10 10 6
3. TeoMeTpudecKku peninThb 3aja9y JAuHelttHOTO

nporpaMMupOBaHUA:
xr1 — r2 — min,

T + T2 S 67
1 — X2 2 07
—x1 +x2 > =3,
z1,22 >0
5. Pemuuth 3aga4y JUHENHOrO NMPOrpaMMUPOBAHUS CUMILIEKC-
MeTOa0M.
—x1 + 222 — min,
2x1 —x2 <1
1+ 3x2 < 3
x1 — 220 <2
z; >0, 1=1,2.

6. Pemnnth TpaHcnopTHYIO 3amady. I'pancnopraas rabunna umeer

BUT:
[ A;/Bj H B, [ Ba [ Bs [ By [ 3anacel a; ]
A, 5 10 8 7 110
Ay 7 5 TT § 75
A 5 5 T3 TO 9%
[ Baseku b; [[ 60 [ 60 [ 60 [ 100
7. HaiiTu siijepoB uukJ B rpade.
4

o

8. Haiitu kpaT4aiiiive IIyTH U3 BEPLINHBI 1 BO BCe OCTaIbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaue.

=

Jyrn 1,2 (1,3 24 |27 1|25 | 35| 3,8
Beca 3 1 4 2 5 3 2
Jyru 36 | 47| 57|58 |68 ]| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTb 3ajady KOMMUBOsI>Kepa Jig 5 ropomos. Marpuia
paccTosHn# (CTOMMOCTEH mepee3na) NPEACTABIEHA B BULE
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[t [2 73 475 ]
1 oo | 2 10 | 4
2 1 oo | 15 | 6 4
3 6 3 oo | 14 | 2
41| 5 21 | 10 | oo | 5
5 14 | 3 4 7 0o
10. HaiitTu [gAMHY KPUTHMYECKOTO NyTH (AJUTEJIBHOCTh

BBINIOJIHEHUs IIPOEKTAa) B CETH, TJe JyTH IPEJCTABJIAIOT COOOH
paboThl TIPOEKTa, HAYAJIO0 ¥ KOHEIl JAyTH — HaYaJ0 U KOHer paboThl, BEC
IYTH — JJIUTEIBHOCTD paboThl. BeraucanTh HanboJiee panuve u Hauboiee
MO3/HAE MOMEHTHI Hagasa paboT. BepmuHbL s U ¢ COMOCTABIEHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIIBHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesnoi
qacTU OT JeseHusi Homepa Habopa 3agad (N) Ha 15, ocTanbHbe DABHBL
2.

11. PemmTh 3a4ady o Ha3HAYEHUAX.
Tabaunie

CroumMmocTu 3aJaHbl B

W W~ ©
=

N 0N

O DO

(S N SRS et

12. B 3sxcmepumenTe 8 tWeJIOBEK HE3aBHCUMO APYT OT Apyra OyayT
ciydJalHBIM 00pa3oM BBIOHPATh OJHY M3 KJIETOK IIaXMaTHOH JOCKH
8 x 8. Ilpu 3TOoM BHIOpPaHHAS KJETKA M TPAHUYAIAE C HeHW KJIeTKU
(rpaHmuaIuX KJIETOK He Gosee 8), 3akparmuBatorcs. C IOMOIIBIO METOIA
Monte-Kapno onpemenuTb NOpeAoaraeMoe 3HAaY€HHe KOJUYeCTBa
3aKpAalIeHHBIX KJIeTOK M JHUCIEPCHIO 3TOr0 3HadeHHd. llcmonan3oBaTh
MEeXaHMU3M CIyJIaifnoro Boibopa tuna "pynerka'. HYucno ucuerranuit N =
30. OnucaThs TPOIECC MOJIyYeHUs] PEeIIeHUsI.

13. PemuTh ¢ NOMOIIBIO JUHAMHUYECKOIO NIPOrpaMMHPOBAHUS:

4x1 4 3x9 + 223 + 34 — max,
[IPY OrPpaHUYEHUSX
41 + 2 + 223 + 324 < 5, x; € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucanme obcayxuBauusa n = 10 TpeboBanmii
m 2 mocnenoBarebHbIME mpubopamu (cucrema flow-shop),
MUHUMHU3HUPYIOIIEe MOMEHT 3aBeplieHusi OOCIIy’KUBAHHS IIOCJIEHErO
rpeboBanust Cmax = max;{C;}. TpebGoBaHus roTOBbl K 06CIIY KUBAHUIO
B momenT Bpemenu 0. [IpepbiBanus obciy2kuBanust jiro060ro TpeboBaHust
3amperteHsl. JJIHTeIbHOCTH O0CIY2KUBAHNS a; = P;1 U b; = ;2 330aHBI
B Tabauie

(g [t T2 ]3[4 [5 ]6 [7 [8 [9]10
a; [ 40 [ 12 [ 30 [ 50 10 | 21 14
b; |14 [23 [13]5 [17 |14 |10 |7 |9 | 24




Ha6op 3amag N 29.

1. ITocTpouTh MaTeMaTHYECKYIO0 MOJEJb CJeAyHoLieil 3a1a4M o
O6aHKOBCKHX KpeIuTax.

Bank cobupaercss BbIaTh KPEJUTOB HA CyMMYy, HE IIPEBBIIAIOITYIO 12
mae $. Tunel KpeguToB ¥ MHGOPMAIHA O JOXOJAX [0 HUM K PUCKAX
IpuBeJeHbl B TabuIe.

Tun xkpeaura Hona poxona | Hossa HeBo3BpaTa
Jluanbrit 0.140 0.10
Ilokynka aBto | 0.130 0.07
2Kunne 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bank o06s3an pasmectuts > 40% BCeX KpeJUTOB Ha HYXKABI C/X K
Gusneca, u > 50% OT KPEAWTOB HA JIMYHBIE HYXK/Bl, ABTO M KHJIbE —
Ha KUJIbE.
O61masa 1011 HEBO3BPATA IO BCEM KPEAWTAM HE JOJXKHA MPEBOCXOIUTH
0.07.
Heobxogumo onpeaesuTh CyMMbI KPEJIATOB MO YKA3aHHBIM BHAM TaK,
9TOOBI MAKCUMU3UPOBATH JTOXOM.
2. Haiitu muo>xectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a/1a4uu.

Fi(z) — max, F2(z) — max,
mpu ycnosun x € {1,2,3,4,5,6,7}. Suadenus YHKIUHE 3aJaHbI
TabsuIeH

T 1 2 3 4 5 6 7
Fi(z) | 2 4 6 4 6 8 6
Fo(z) | 12 | 12 | 12 | 10 | 10 | 10 | 6
3. TeomeTpudecku pelnTh 3aga4y JIMHEMHOT'O
NpOrpaMMUPOBAHUSA:
—3z1 — 2x2 — min,
5x1 4+ x2 > 6,
—x1 + 3z2 > 4,
2x1 —x2 <6,
3x1 —4xo <0,
z1,22 >0
4. IlepeiiTu K 3aga4ye ¢ orpaHudyeHuaMm <:
2x1 — X9 + x4 — x5 — min,
—x1 + 273 + 14 =8
2x1 +x2 —x3 4+ 225 =6
x1 —x2 — 3x3 — 3x5 = —10

5. Pemuutb 3aga4y JUHENHOrO NMPOrpaMMUPOBAHUS CUMILIEKC-
MEeTOAOM.
31 + bxry — max,
21 —x9 <1
1+ 322 <3
x1 —2x2 <3
z; >0, 1=1,2.

6. Pemnnth TpaHcnmopTHYIO 3amady. Tpancmopraas rabunna umeer

BHUJ:
[ A;/B; [ Bi | B2 | B3 | B4 | Banack a; |
Al 20 13 8 1T 70
As 15 9 17 18 70
As 2T 19 15 13 110
[Basexu b; [ 70 [90 [ 70 [ 60 | ]
7. HalitTm ocTOB MHHMMaJbHOrO Beca B rpade. Bepmunza

5 orcyrcTByer. Beca pefep paBHBI BecaM COOTBETCTBYIOIIHMX JIyT,
[IPUBEJEHBIX B 3a1a4e 8.

8. Haiitu kpar4aiillive IIyTH U3 BEPLUIMHBI 1 BO BCe OCTajbHbIE
BeplInHbI rpada. ['pad npusenen B 3agade 7. [Iyru u ux Beca 331aHbI
B tabsune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
nyru (3,7) pasen cymme Becos ayr (3,5) u (5,7).

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2
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9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

[t [2 73 475 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
41 5 6 10 | co | 7
5 14 | 13 | 14 | 7 00
10. HaiitTu [gAMHY KPUTHYECKOTOo NyTH (AJUTEJIBHOCTh

BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie

9 2 4 3
7 1 10 5
0 8 6 2
10 4 1 7
4 7 8 5

12. B sxcmepumenTe 8 tWeJ0BEK HE3aBHCUMO APYT OT Apyra OyayT
ciyJadHBIM 006pa3oM BBIOMPATh OJHY M3 KJIETOK IIaXMaTHOH JOCKU
8 x 8. Ilpu 3TOM BHIOpPaHHAS KJETKA M TPpAHUYAIAE C HeHW KJIeTKU
(rpaHmyaImux KJIETOK He Gosee 8), 3akparmuBatorcs. C IOMOIIBIO METOIA
Monte-Kapiao onpemenuTs NOpeAiosaraeMoe 3HaY€HHe KOJUYeCTBa
3aKpAlleHHBIX KJIeTOK M JHUCIEPCHIO 3TOr0 3HadeHHd. llcmonan3oBaTh
MEeXaHMU3M CIyJIaifnoro Boibopa tuna "pynerka'. HYucno ucuprranuit N =
10. Onucars IpOIECC MOJTYyYeHUs PENIEeHNs.

13. Pemuth ¢ NOMOIIBIO JUHAMUYECKOIO NIPOrpaMMHPOBAHUS:

4z + 3x2 + 223 + 34 — max,
MIPX OT'PAHUYIECHHUSIX

4z1 + a2 + 23 + 324 < 4, x;, € {0,1}, 1 =1,2,3,4.

14. ITocTpouth pacnucaHue OOCIYKHUBAHHUSI N 10 TpebGoBanmit
m 2 mocnenoBarebHbIME - Hpubopamu (cucrema flow-shop),
MUHUMHU3KUPYIOIEe MOMEHT 3aBeplieHusi OOCIIy’KUBAHHS IIOCJIEJHErO
rpeboBanust Cmax = max;{C;}. TpeboBaHus roTOBBL K 0BCIIY KUBAHUIO
B momenT Bpemenu 0. [IpepoiBanus obciykuBanus jiro60ro TpeboBaHust
3alpeInensl. JIuTeIbHOCTH 00CIYKUBAHUS aj = Pj1 K bj = pj2 3aJaHEI
B TabauIe

(g [t T2 |3 [4 ][5 ]6 [7 [8 [9]10]
a; [ 40 | 12 [ 30 [ 50 4 [10[20[9] 14
b, | 14 [23 [13[5 |17 |14 [10]7 |92




Ha6op 3amag N 30.

1. ITocTpouTh MaTeMaTUYECKYIO0 MOAEJb CJeLyIoleil 3aaa4u o
auere.

JlocTymHEI ceyoniue IPOIYKThI: MUPOXKHBIE, 30¢ 3a T., KOT/IeTsl, 40c
33 mT., Kosa, 80c 3a 6yT., bur-maxku, 70c 3a mT. B eauHuUIle TPOAYKTA
COZEP>KUTCSI CIIeAYIONIee KOJUIECTBO IPUBEIEHHBIX HIKE BEI[ECTB.

KaJOpuK | caxap | XUDP | BUTAMWHEBL
nupoykuoe | 300 5 4 0
KOTJIETA 100 5 2 1
KOJ1a, 250 3 2 1
BUr-MaK 200 3 7 0

3aJaHpl OrpaHUYeHus Ha T0TpebJIeHNe BEIeCTB B eHb: CyMMa KajJopuit
> 500u < 900. Cymma BuramuuoB > 6. Cymma caxapa > 10 u < 40.
Cymma xupa > 8 u < 15.

Tpebyerca omnpefenuTs HAOOp W3 YKAa3aHHBIX IPOAYKTOB HA JIeHb
MUHUMAJIbHOU CTOUMOCTH IIPW BBIIIOJTHEHUU IIPUBEACHHBIX OI‘paHI/I‘{eHI/IIU/I.
2. Haiitu muo>xectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a/1a4uu.

Fi(z) — max, F>(z) — max,

mpu ycnosum x € {1,2,3,4,5,6,7}. Snadenus yHKImMHE 3a7aHBI
Tabanieit

T I1[2[3]4[5]6]7
Fi(z) |1 2]3]2|3]|4]3
Fo(x) | 6 |66 |5 |55 3

3. T'eomeTpuyecku JIMHEHHOTrO

nporpaMMUpPOBaHUA:

pelnTb 3aja4y

3x1 + 5x2 — min,

3x1 + 2x2 > 36,
{ 3x1 + Sxg > 45,
z1,72 >0

4. IlepeiiTu K 3aga4ye ¢ orpaHudyeHuaMu <:
2x1 — x2 + x4 — x5 — min,
-1 +2x3 + 24 =8
2x1 + x2 — x3 + 225 = 6
x1 —x2 — 3x3 — 3x5 = —10
x; >0

5. Pemurn 3agavdy JUHeHHOTO nporpaMmMmupoBaHUA CUMIIJIEKC-
MeTOaOM.

31 + 4xo — max,
21 —x2 <3
x1 4+ 3x2 < 4
x1 — 2z < 2
z; >0, 1=1,2.
6. PemuuTh TpaHCOOPTHYIO 3amavy. TpaHcnopTHas TabIUIa UMeeT
BU/I:

[ A;/Bj “ B, [ Ba [ B3 [ By [ 3amacel a; ]
A, 20 T3 TT 70
Ay 5 ) T7 T8 70
A3 21 19 15 13 110
[Basexu b; [ 70 [ 90 [ 70 [ 60 | ]

7. HaiiTu ocToB MUHUMAaJIbHOro Beca B rpadpe. Beca pebep paBHBI
BECAM COOTBETCTBYIOIIMX JIYT, IPUBEAEHBIX B 3a/a4e 8.

4

EN|

1

o

8. Haiitu kpaTyaiiiiive myTH U3 BEePHIMHBbI 1 BO BCe ocTalbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.

30

Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
4 5 6 10 | co | 7
5 14 | 13 | 14 | 7 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Peminth 3amady o HasHadyeHusix. CTOMMOCTH 3a/laHbI B
Tabaunie

12 2 4 3
7 1 10 5
0 8 6 2
11 4 0 7
3 9 5 4

12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IB3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
14. Onmucars NPOIECC MOy IeHNsT PEIICHU.

13. Pemnth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

4z1 4 3x2 + 223 + 34 — max,
IPY OTPAHWIEHISX
4oy + a2 + 23+ 324 <5, 2 €{0,1}, i =1,2,3,4.

14. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24




Ha6op 3amag N 31.

1. ITocTpouTh MaTeMaTUYECKYIO MOAEJb CJeLyoleil 3aaa4dmu o
auere.

JocTynHsl ciaegyomnye IpOAYyKTh: nupoxkueie, 30¢ 3a mwit., Korierst, 40c
3a mT., KoJyia, 80c 3a GyT., bur-maxku, 70c 3a mT. B eauHUIlE TPOAYKTA
CONEPKUTCS CIIEYIONIee KOJIUIECTBO MPUBEIEHHBIX HIXKE BEIECTB.

KaJIOpUK | caxap | »KUP | BUTAMHHBL
nupoxxuoe | 300 5 4 0
KOTJIETA, 100 5 2 1
KOJIa 250 3 2 1
Our-mMmax 200 3 7 0

3azaHbl OrpaHuydeHns Ha norpebienue BemecTs B gerb: CyMma Kajaopui
> 500 < 900. Cymma BuTaMuHOB > 6. CymmMma caxapa > 10 u < 40.
CyMmma xupa > 8 u < 15.

Tpebyerca onpefesuTs Ha0Op M3 YKa3aHHBIX IPOAYKTOB Ha JIeHb
MUHUMAJIBHOU CTOUMOCTH IIPYW BBIIIOJTHEHUU IIPUBEACHHBIX OI‘paHI/I‘{eHI/Iﬁ.
2. Haiitu muo>kectBo Ilapero cienyoiueii By XKpATEPUATIbHOK
3a/1a4uu.

Fi(z) — max, F>(z) — max,

npu ycnosum x € {1,2,3,4,5,6,7}. Snadenus yHKmmi 3agaHBI
Tabauieit

T 1123|4567
Fi(z) |1 ]|2|3]2]3]|4]3
Fs(x) 6 |6 |5 |5|5]|3
3. Teomerpuieckn peuuTh 3aavy JIMHENHOrOo

HporpaMMUPOBaHUSA:
3x1 + 5x2 — min,

3x1 + 2x2 > 36,
3x1 + Sxg > 45,
z1,72 >0

{

4. IlepeiiTn K 3ajade ¢ OrpaHUYEHUAMHU <:
xr1 — T2 + 23 — x4 + 205 — Tg — max,

21 —x2 — 2x5 +x6 = 4
—x1+x2+23+25 =6
3r1 —2x3 — x4+ 225 —x6 =7
r1+x4—2x5 =25
5. Pemuth 3aga4y JUHENHOTrO NMPOrpaMMUPOBAHUS CUMILIEKC-
MeTOa0M.
921 + 102 — max,
2x1 —x9 < 4
x1 4+ 3z2 <3
x1 —2x2 <1
z; >0, 1=1,2.
6. PemnnTh TpaHCHOpTHYIO 3a/a4vy. TpancmoprHas Tabauia nuMeer
BU:

[ Ai/B; [ Bi [ B2 | B3 [ B4 | Bamacst a; |
Al 5 T0 8 g 110
As 7 5 T 75
Az 6 15 13 10 95

[ Basiexku b; [[ 60 [ 60 [ 60 [ 100 |

7. Haiitu siisiepos nuki B rpade. Bepmuna 5 orcyrcrByer.

8. Haiitu KpaTuaiiliue myTu u3 BepHUIMHbI 1 BO BCe OCTaJbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
ayru (3,7) paser cymme Becos nyr (3,5) m (5,7).
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Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 1 2 5 2
2 1 oo | 5 6 4
3 6 3 oo | 4 2
4 5 1 1 o |5
5 4 3 4 2 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. Peminth 3amady o HasHadyeHusix. CTOMMOCTH 3a/laHbI B
Tabaunie

o

N = N~ 0o
—

=~ = 0= N

OO =

Tt~ N Ot

12. B enounoit rupasuge jgamnouku 1,2,3 w 4 um jgaMmodyka 2 He
paboraer. B sxcnepmmente Beibupaercs opHa (mr00ast) K3 JIAMIIOUEK.
C nomompio MeTona MonTte-Kapso onpeaenuts DpuUbIHU3UTENBHYIO
BEPOSITHOCTBL TOT0, YTO BBIOpAHHAd JAMIOUYKa OyaeT HepaboTaromiei.
Mcnonb30BaTh MEXaHU3M CIydafiHOro BeIOOpa Tuma '"pynerka'. Pemurs
3a7a4y npu yuciae ucnbslTanuit N = 2, N = 10, N = 20. Onucars
[IPOIIECC IIOJIYyI€HUSI PEIIeHUS.

13. PemunTh ¢ NOMOILIBIO JUHAMUYECKOrO IPOrPaMMUPOBAHAN:

z1 + 3x2 + 223 + x4 — max,
MPY OrPAHUYEHMSTX

2x1 + x2 + 223 + 34 <5, x; € {0,1}, : =1,2,3,4.

14. IlocTpouTh pacHnucaHue OOCIYXKHBAHUSI N
omHUM  TpHOOPOM, MHHHMH3HDPYIOIIEe ijCj.
00CIy>KUBaHUA P; U Beca w; 3aJaHbl B TabuIe

5 tpeboBanwmii
JaurensHoCTH

[j [1[2[3[4]5]
p; | 42357
w; | 216|439




Ha6op 3amaa N 32.

1. ITocTpouTh MaTeMaTHYECKYIO0 MOJEJb CJeAYHolieil 3aaa4M o
O6aHKOBCKHX KpeIuTax.

Banx cobupaercss BbIaTh KPEJUTOB HA CyMMYy, HE IIPEBBIIIAIOITYI0 12
maa $. Tunel KpeguToB U MHGOPMAIHA O JOXOJAX [0 HUM M PUCKAX
IpuBegeHbl B Tabiue.

Tun xkpeaura Hona poxona | Hossa HeBo3BpaTa
Jluanbrit 0.140 0.10
ITokynka aBto | 0.130 0.07
Kujne 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bank o6s3an pasmectuts > 40% BCeX KpeJUTOB Ha HYXKABI C/X H
Gusneca, u > 50% OT KPEAWTOB HA JIMYHBIE HYXK/BI, ABTO M JKHJIbE —
Ha JKHUJIbE.
O6mas Josst HeBO3BpaTa IO BCEM KpeAuTaM He OJIKHA [IPEBOCXOJUTH
0.09.
Heobxogumo onpenesnTs CyMMBbI KPEIUTOB [0 YKA3aHHBIM BHAM TaK,
9T0OBI MAKCUMU3UPOBATH JTOXOM.
2. Hatitu muoxkectBo Ilapero ciiegyroleil 4By XKpuTepuaJIbHOMN
3aJa4u.

Fi(z) — max, F2(z) — max,

npu ycnoeum z € {1,2,3,4,5,6,7}. 3uadenws QyHKOUil 3aTaHBI

Tabsueh
T 112 |3[4[5|6|7
Fi(z) |1 |2[3]2|3|4]3
F(x) 66|55 |53
3. Teomerpuyecku peluuTs 3ama4y JINHENHOTO

nporpaMMUpPOBaHUsA:
r1 — T2 — min,
z1 +x2 <6,
1 —x2 >0,
—x1 +x2 > =3,
z1,z2 >0
4. IlepeiiTn K 3ajade ¢ OrpaHUYEHUAMHU <:
xr1 — T2 +x3 — x4 + 205 — Tg — mMax,
2rx1 —x9 — 2x5 + 16 = 4
—x1+x2+23+25 =6
3ry —2x3 — x4+ 225 —x6 =7
r1+x4—2x5 =5
x; >0
5. Pemiuth 3aja4y JUHENHOTO NMPOrPaMMHUPOBAHUS CUMILIEKC-
METOLOM.
2x1 + 3r2 — max,
2x1 —x2 <1
x1 + 3z < 4
—z1 + 222 > —1
z; >0, i=1,2.
6. PemuuTh TpaHCOOPTHYIO 3agadvy. TpaHcmopTHas Tabaduia uMeeT
BU/I:

[ A;/Bj H B, { Ba { Bs { By { 3amnacel a; ‘
A, 5 T0 & T 110
A, 7 5 TT B 75
As ) 5 3 0 95

[ Baseku b; [[ 60 [ 60 [ 60 [ 100

7. Haiitu siisiepos nukma B rpade.

8. Haiitu kpaTyaiiiiine myTH U3 BEePUIMHbI 1 BO BCe ocTalbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.
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Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 30 | 1 4
2 1 oo | 5 6 2
3 6 12 | oo | 8 12
4 5 6 10 | co | 7
5 14 | 13 | 14 | 7 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemmTth 3ama4dy o
Tabaunie

HasSHaA4Ye€eHUAX.

CroumMmocTu 3aJaHbl B

~N O N W
GTO OO
T N > W

12. B sxcmepumenrte 7 €eJI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydaifiHBIM 00pa3oM BBIOMpATH OJIHY M3 JABYX ruUpb - 1 Kr wam 2
kr. C nmomompbio mMeToma Moute-Kapsio ompenenuTh NIpeamnoiaraeMoe
3HAYEHNE CYMMAPHOTO BHIODAHHOIO BECA M JUCIEPCHIO 3TOTO 3HAUCHUI.
Wcnonp30BaTh MexaHH3M CaydaiiHoro BeIGOpa THma '"opes-pemka'.
Yucno ucnerranuiit N = 14. Onucars OpoIece mOIyIeHnsT PEIIeHns.

13. PemnTh ¢ NOMOIIBIO JUHAMHYECKOI'O NPOrPpaMMHPOBAHUAS:

4x1 4 3x2 + 223 + 34 — max,
PY OrPAHUYEHUSIX

dz1 + x2 + 23 + 324 <4, z; € {0,1}, i =1,2,3,4.

14. ITocTpouTh pacnucaHue OOCIYKHUBAHHSI 7 10 TpeboBanmit
m 2 mocnemoearensHBIMEH npubopamm (cucrema flow-shop),
MUHUMHU3UPYIONIEe MOMEHT 3aBEPIIeHUs] OOCIIY:KUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKHUBAHHUIO
B MoMeHT BpeMmenu (. [IpepsiBanus o6cryKuBaHus JII0O0TO TpeOOBAHMU S
3anpemensl. JInuTesHOCTH 00CHYKUBAHUS 4 = Pj1 ¥ bj = pj2 33JaHEI
B Tabaure

(g [t 12 13 [4 ][5 ]6 [7 [8 [9]10]
a; [40 [ 12 [30[50 [ 7 |4 [10[2L ][9] 14
b, | 14 [23 [13[5 |17 [ 14107 |9 |24




Ha6op 3amag N 33.

1. ITocTpouTh MaTeMaTUYECKYIO MOAelNb cieaylolleil 3agaum o
0aHKOBCKUX KpeauTax.

Bank cobupaercsi BbLAATh KPEJUTOB HA CYyMMYy, HE LPEBBIIAIOINYI0 10
van $. Tunsr kpeautos 1 undOpMaIUa 0 JOXOAAX MO HUM U PHUCKAX

mpuBeIeHb B Tabauile.

Tun xpeaura Hona poxona | Hossa HeBo3BpaTa
Jlumansrit 0.10 0.04
Ilokynka asto | 0.130 0.09
Kumnve 0.14 0.10
C/x 0.20 0.15
Busnec 0.100 0.05

Bank o06s3an pasmectuth > 30% BCeX KpeJUTOB Ha HYKABI C/X H
Gusneca, u > 40% OT KPeAWTOB HA JIMYHBIE HYXKJIBI, ABTO W JKHJIBE —
Ha JKHUJIIbE.
O6mas JoJsi HeBO3BpATa 110 BCEM KpeAuTaM He JOJIKHA [IPEBOCKOJUTH
0.07.
Heobxomumo ompenenTs CyMMbI KPEIATOB IO YKA3AHHBIM BHIAM TaK,
4TO0BI MAKCHMHU3UPOBATDH JJOXOL.
2. Hatitu muoxkectBo Ilapero cilegyroleil 4By XKpUTepHaJIbHOM
3aa4u.

Fi(z) — max, F>(z) — max,

npu ycnoeum z € {1,2,3,4,5,6,7}. 3uadenws yHKOUil 3aTaHBI

Tabsuieh
T 1 2 3 4 5 6 7
Fi(z) 4 6 4 6 8 6
Fo(z) |12 | 12 |12 |10 | 10 | 10 | 6
3. Teomerpuyecku peliuTh 3ana4dy JIMHENHOrOo

IporpaMMUPOBAHUS:
r1 — T2 — min,

z1 +x2 <6,

xr1 — 222 > 0,
—r1 + 22 > =3,
r1,T2 >0

4. IlepeiiTu K 3aga4ye ¢ orpaHudyeHuaMu <:
xr1 — T2 + 23 — x4 + 205 — T — max,

2x1 —x9 — 2x5 + 16 = 4
—z1+z2+23+25 =06
3ry —2x3 — x4+ 225 —x6 =7
r1+x4 —2x5 =5
x; >0
5. Pemmuth 3a7a4y JIUHENHOTO NMPOrpaMMUPOBAHUS CUMILIEKC-
MeTOa0M.
5x1 + 3r2 — max,
2x1 —x2 <1
1+ 322 <6
x1 —2x2 < 4
z; >0, 1=1,2.
6. PemnTh TpaHCNOPTHYIO 3a/a4vy. TpaHcmoprHas Tabiauia nuMeer
BU:

[ Ai/B; [ Bi [ B2 | Bs [ By | Banacsl a; |
Al 20 13 8 1T 70
As 15 9 17 18 70
A3 2T 19 15 13 110
[Bassku by [ 70 190 [ 70 [ 60 |

7. Haiitu sitnepoB nuki B rpadpe. Bepmuna 5 oTcyTcTByeT.

8. Haiitu kpaT4aiiilive IIyTH U3 BEPLINHBI 1 BO BCe OCTaJIbHbIE
BepHIMHBI rpada. I'pad npusenen B 3agate 7. Jyru u ux Beca 3a7aHbl
B Tabaune. Bec ayru (2,8) pasen cymme BecoB ayr (2,5) u (5,8), a Bec
ayru (3,7) paser cymme BecoB ayr (3,5) u (5,7).

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2
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9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

[t [2 73 475 ]
1 oo | 2 10 | 4
2 1 oo | 15 | 6 4
3 6 3 oo | 14 | 2
41| 5 21 | 10 | oo | 5
5 14 | 3 4 7 00
10. HaiitTu [gAMHY KPUTHYECKOTOo NyTH (AJUTEJIBHOCTh

BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. PewmmrTb 3amady o HasHadeHusax. CroummocTu 3aaaHbl B
Tabauie

9 2 3 3

7 1 9 5

0 8 6 2

8 4 1 7

3 7 3 5

12. B sxcmepumenTe 8 tWeJ0BEK HE3aBHCUMO APYT OT Apyra OyayT
ciyJadHBIM 006pa3oM BBIOMPATh OJHY M3 KJIETOK IIaXMaTHOH JOCKU
8 x 8. Ilpu 3TOM BHIOpPaHHAS KJETKA M TPpAHUYAIAE C HeHW KJIeTKU
(rpaHmyaImux KJIETOK He Gosee 8), 3akparmuBatorcs. C IOMOIIBIO METOIA
Monte-Kapiao onpemenuTs NOpeAiosaraeMoe 3HaY€HHe KOJUYeCTBa
3aKpAlleHHBIX KJIeTOK M JHUCIEPCHIO 3TOr0 3HadeHHd. llcmonan3oBaTh
MEeXaHMU3M CIyJIaifnoro Boibopa tuna "pynerka'. HYucno ucuprranuit N =
17. Onucars IpOIECC MOJTYyYeHUs PENIeHUs.

13. Pemuth ¢ NOMOIIBIO JUHAMUYECKOIO NIPOrpaMMHPOBAHUS:

x1 + 3x2 + 223 + T4 — max,
MIPX OT'PAHUYIECHHUSIX

2x1 + 2 + 23 + 224 < 3, z; € {0,1}, i =1,2,3,4.

14. ITocTpouth pacnucaHue OOCIYKHUBAHHUSI N 10 TpebGoBanmit
m 2 mocnenoBarebHbIME - Hpubopamu (cucrema flow-shop),
MUHUMHU3KUPYIOIEe MOMEHT 3aBeplieHusi OOCIIy’KUBAHHS IIOCJIEJHErO
rpeboBanust Cmax = max;{C;}. TpeboBaHus roTOBBL K 0BCIIY KUBAHUIO
B momenT Bpemenu 0. [IpepoiBanus obciykuBanus jiro60ro TpeboBaHust
3alpeInensl. JIuTeIbHOCTH 00CIYKUBAHUS aj = Pj1 K bj = pj2 3aJaHEI
B TabauIe

(g [t T2 |3 [4 ][5 ]6 [7 [8 [9]10]
a; [ 40 | 12 [ 30 [ 50 4 [10[20[9] 14
b, | 14 [23 [13[5 |17 |14 [10]7 |92




Ha6op 3amaa N 34.

1. ITocTpouTh MaTeMaTUYECKYI0 MOLEJb CJAeLYIOIel 3amavuun
ONTUMAJIBHOTO MJIAHMPOBaHUS O6'bEMOB MPOU3BO/ICTBA.
KoMnanus npou3BoguT morpy34uku u Tesnekku. OT OQHOTO MOTPY3IUKa
KOMITAHUS TIOMydaeT M0X0a B pa3mepe $80 u oT oAHOH TenexKu B
pasmepe $40. Wmeercs Tpu 06pabGaTBIBAIOIINX IEHTPa, HA KOTOPHIX
BBIMIOJTHSIFOTCST ~ OMlepaliii  MeTaJIo00paboTKH, CBapku #u CcOOpKH,
HEOOXOIUMBIE IJIsi IPOU3BOACTBA JI000T0 U3 IPOAYKTOB. J[Jisi HHTEPBAJIA
[JIAHUPOBAHUSI, PABHOTO MECSIITY, 3aJ]aHA MIPE/IEIbHAS TPON3BOICTBEHHAST
MOLIHOCTH KaXKJ0ro o0pabarslBAaIOMEro IEHTPa B Yacax, a TaKXKe
KOJILYECTBO 9YacOB, HEOOXOIWMOE HA ITOM IEHTPE [JisI MIPOM3BOJACTBA
ONIHOTO TOTPY3YMKA W OJHON TeNeKKu. DTa WHMOPMAIUS 337aHA B
TabJuie.

ITorpysumk  Temexxkka O61.momT.
(uacoi/en.)  (uacwr/exn.) | (gacwr)
Mert.06pab. | 6 4 2400
Csapka 2 3 1500
Coopka 9 3 2700
TpebyeTcsa cOCTaBUTH JONYCTHUMBIH IIaH paboT Ha Mecdn ¢

MAKCHMAJIBHBIM JOXOA0M.
2. Haiitu muo>kecrBo Ilapero cienyromeil 4By XKpuTrepuaibHOR
3ana4m.

Fi(z) — max, F2(z) — min,

npu ycnosum z € {1,2,3,4,5,6,7}. Buadenws yHKOUil 3aTaHBI

TabJuieit
T 1 2 3 4 5 6 7
Fi(z) |2 |4 |6 |-4]|-6]|-8]-6
Fo(x) | 12 | 12 |12 | 10 | 10 | 10 | 6
3. T'eomeTrpudecku pelnTh 3aga4y JIMHEHHOT'O
IpOrpaMMUPOBaAHUSA:
0.5z1 + 222 — max,
1+ 22 <6
Ty —x2 <1
x> 1
2x1 +x2 > 6
0.521 —x2 > —4
2 > 1
4. IlepeiiTu K 3amavye ¢ orpaHudyeHuaMu <:
2x1 — X9 + x4 — x5 — min,
—x1 + 223 + 14 =8
2x1 +x2 —x3 + 225 =6
x1 —x2 — 3x3 — 35 = —10

5. Pemiuth 3aga4y JIUHENHOTO NMPOrpaMMUPOBAHUS CUMILIEKC-
METOLOM.
2x1 + 3r2 — max,
21 —x2 <1
1+ 322 <3
x1 — 2w <2
z; >0, 1=1,2.

6. Pemnnuth TpaHcnmopTHYIO 3amady. Tpaucmopraas rabunna mmeer

BU:
[ A;/B; [ BL [ B2 | Bs [ By | Banacsl a; |
A; 20 3 g 1T 70
A2 15 9 17 I8 70
As pai 9 15 3 110
[Basexub; [[ 70 [ 90 | 70 [ 60 | |

7. HafiTu octoB MuHMMaibHOro Beca B rpadpe. Beca pebep pasHbl
BecaM COOTBETCTBYIOUIUX [yT, IPUBEAEHBIX B 3ajade 8.

8. Haiitu kpaT4aiiiiye IIyTH U3 BEPLINHBI 1 BO BCe OCTalbHbIe
BepHIMHBI rpada. I'pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaue.

Jyru 1,2 (1,3 24| 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 5,7 | 58 | 68| 7,9 | 89
Beca 4 5 1 3 2 4 2
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9. Pemuth 3amady KOMMUBOsKepa MJist 5 ropomob. Marpura
paccrosHu# (CTOMMOCTEl Tepee3a) MPeICTABIEHa B BUIE

L1

Y | W N =

10. HafiTm [JIUMHY KPUTHUYECKOTO MyTH (AJIUTEIbHOCTh
BBINIOJIHEHNUs IIPOEKTA) B CETH, TJe JyTH IPEJCTABJIAIOT COGOH
paboThl TIPOEKTa, HAYAJI0 ¥ KOHEIl JAyTH — HaYas0 U KOHer pabOThl, BEC
OYTH — JJIATEIbHOCTb paboThl. BeraucauTh Hanboee paHHue 1 Haubostee
MO3/HUE MOMEHTHI Hadgasa paboT. BepmuHbL s U ¢ COMOCTABICHB HAYALY
nu 3aBepLLIeHI/IIO HpoeKTa COOTBETCTBEHHO. ZLJII/ITQIILHOCTI/I BBIIIOJIHEHU A
pabort (Beca myr) (2,7), (3,8), (8,5) pasusr 1, myru (5,7) pasHa mesmoi
qacTu OT JesleHus: Homepa Habopa 3agad (N) Ha 15, ocTasbHbe DABHBL
2.

11. Pemuts 3aJa4vy O Ha3Ha4Ye€eHUuAX. Croumocrtu 3aJaHbl B

Tabauie
10 2 4 3
7 2 9 5
0 8§ 6 3
11 4 0 7
3 7 5 3
12. B »skcnepumente 10 desoBeK HE3aBHCHUMO ApPYr OT Apyra

OynyT caydaifHBIM 00pasoM Ha)KHMaTh OJIHY H3 JBYX KHOIOK -
KpacHYIO0 uiu depHyio. C nomompbio merosa Mounre-Kapsio oupegesurs
IpeanosaraeMoe 3Ha4deHHe KOJHMYeCTBA HAXKATHH KpPacHOM KHONKH U
JUCHEPCUIO 3TOrO 3Ha4YeHUdA. VICHONIB30BATH MEXaHU3M CJIy4ailHOro
Berbopa tuma "opesn-pemka'. Ywumcsmo ucoertamumit N 20. Omnmcartn
MIPOLIECC MOJIYYEHUs PeIIeHUsI.

13. PeminTh ¢ NOMOINBIO AUHAMUYECKOTO MPOTPaMMUPOBAHUS:

4x1 + 6x2 + 1023 4+ 84 — max,
MIPX OTPAHUIECHHUSIX

x1 + 2 + 223 + 224 < 3, x; € {0,1}7 1 =1,2,3,4.

14. ITocrpouthb pacnucaHue OOCIYKUBAHHUS 7N
ONHUM  TpHOOPOM, MHUHUMHUIUDYIOIIEe ijC’j.
00CIy?KUBaHUA P;j ¥ BECA W; 33JAHBI B TabsIHIe

5 TpeboBaHmit
JnuTenbsHOCTH

[J [t[2]3[4[5]
p; | 4 5|7
w; | 216 ]4(13]9




Ha6op 3amag N 35.

1. ITocTpouTh MaTeMaTUYECKYIO MOJEIb CJeayolleil 3a1a4dm o
0aHKOBCKUX KpeauTax.

Bank cobupaercsas BLIJATh KPEJUTOB HA CYMMYy, He IIPEBBIINAIONTYIO 12
van $. Tunsr kpeautos U uHMOPMAIUA O JOXOAAX MO HUM U PHUCKAX
MpUBEIeHBl B TabJIUIIE.

Tun xpeaura Hona poxona | Hossa HeBo3BpaTa
Jlumanbrit 0.140 0.10
Ilokynka asto | 0.130 0.07
Kunve 0.120 0.03
C/x 0.125 0.05
Busnec 0.100 0.02

Bark o0s3an pasmectuts > 40% BCeX KpesuTOB HA HYXKIBL C/X 1
busneca, u > 50% OT KpeAWTOB HA JMYHBIE HYXKJBI, ABTO U KUJIbE —
Ha KHJIbE.
O61m1asa 10151 HEBO3BPATA 10 BCEM KPEAWTAM HE JOJXKHA MPEBOCXOIUTH
0.08.
Heobxomgumo ompesesuTs CyMMBbI KPEIATOB IO YKA3aHHBIM BHIAM TaK,
4T00BI MAKCUMU3UPOBATD JIOXOM.
2. Haiitu muo>kectBo Ilapeto cneayroiiieii ABy XKpUATEpUATILHOMK
3a1a4u.

Fi(z) — max, F>(z) — max,
mpu ycnosuum x € {1,2,3,4,5,6,7}. Snadenus yHKIMHE 3aJaHbI
Tabaniei

T 112 |3 |4|5|6|7
Fi(z) |1 2|32 |3|4]3
Fo(z) | 6 | 6|65 |5 |53
3. TeoMmerpudecku
NpOorpaMMHUpPOBaHUA:

peumnThb JINHEMHOTO

xr1 — T2 — min,
x1 +x2 <6,
z1 —x2 20,
—r1 + T2 > =3,
z1,z2 20
4. IlepeiiTu K OBOWCTBEHHON WM peUIMTb 3aJady JUHEHHOro
NpOorpaMMUPOBAHUSA:
2x1 — x2 + 3 — max,
31 +x2+ 23 =06
{ 1 — 22 +23 <5
z1 >0, z3 > 0.
5. PeimuuTts 3aa4y JIMHENHOrO IIPOrpaMMUPOBAHUA CUMILIEKC-
MeTO/IOM.
4x1 4+ r2 — max,
21 —x2 < 3
2x1 + 3x2 < 6
x1 —2x2 < 4
z; >0, i=1,2.
6. Pemuurh TpaHCOOPTHYIO 3agadvy. TpancnoprtHas Tabiadiia uMeer
BU:

[ Ai/B, [ Bi [ B2 | Bs [ B4 | Banacs a; |
Al 5 10 8 S 110
Ao 7 5 1T 6 75
As 6 15 13 10 95

[ Basexu b; [[ 60 [ 60 | 60 [ 100

7. HaiiTu 3iijepoB UUKJ B I‘padzle. Bepmuna 5 oTcyTCTBYET.

8. HaijiTu kpar4yaiimive nmyTu u¥ BepuinHbl 1 BO Bce OCTajlbHbIE
BepHIMHBI rpada. ['pad npusenen B 3agate 7. Jyru u ux Beca 3a5aHbl
B Tabaune. Bec ayru (2,8) pasen cymme Becos ayr (2,5) u (5,8), a Bec
ayru (3,7) paser cymme Becos nyr (3,5) m (5,7).
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Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 2 4 10 | 4
2 1 oo | 15 | 6 4
3 6 3 oco | 14 | 2
4 5 21 | 10 | oo | 5
5 14 | 3 4 7 00
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemuTn 3agavy O HasHa4YeHUAX. CroumMmocTu 3aJaHbl B

Tabaunie
9 2 4 3
7 1 9 5
0 8 6 2
10 4 0 38
4 7 5 b

12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IL3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
10. Onmcars NpPOIECC MOy IeHNsT PEIICHU.

13. Pemnth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

4z1 4 3x2 + 223 + 34 — max,
IPH OrPAHUYIEHHUIX
41 + a2 + 223 + 324 < 5, x; € {0,1}, 1 =1,2,3,4.

14. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24




Ha6op 3amaa N 36.

1. ITocTpouTh MaTEeMaTUYECKYIO MOJEeIb CJeayoleil 3a1a4m o
auere.

JlocTymHBL caeayonire TPOIYKThI: MHPOXKHBIE, 30C 3a IIT., KOT/i1eTs, 40c
3a wrt., KoJa, 80c 3a OyT., bur-maku, 70c 3a wt. B enunauie npoaykra
CONEPKUTCH CIIEYIONIee KOJIUIECTBO IPUBEIEHHBIX HUXKE BEIECTB.

KaJIOpUK | caxap | »KUP | BUTAMMHBL
nupoxxuoe | 300 5 4 0
KOTJIETA 100 5 2 1
KOJIa 250 3 2 1
Our-mMmax 200 3 7 0

3aJaHbl OrpaHUYEHNs Ha TOTpebJIeHe BEeCTB B JeHb: CyMMa KaJopuit
> 500u < 900. Cymma ButamuuoB > 6. Cymma caxapa > 10 u < 40.
CyMmma kupa > 8 u < 15.

Tpebyerca ompegenuTh HAO0OpP U3 YKA3aHHBIX NPOAYKTOB HAa [IeHBb
MUHUMAJIbHOU CTOMMOCTH IIPYW BBIIIOJTHEHWU ITPUBEAECHHBIX OFpaHquHHﬁ.
2. Haiitu muo>kectBo Ilapero cienyroieii ABy XKpATEPUATIbHOK
3a/1a4uu.

Fi(z) — max, F>(z) — max,

npu ycnosum x € {1,2,3,4,5,6,7}. 3Bnavdenus yHKmmi 3agaHbI
Tabsuieit

P 1234567
Fim) |1]2[3]2|3|4]3
Fo(x) |6 6|6 |5|5|5]3

3. TeomeTpuyecku JIMHEMHOTrO

IporpaMMUpPOBaHUA:

peuuTb
3x1 + 5x2 — min,

3x1 + bxo > 45,

{321 + 229 > 36,
x1,22 >0

4. IlepeiiTu K OBOWCTBEHHON WM peUIMTb 3aJa4dy JUHEHHOro
NporpaMMUpPOBAHUS:

8x1 + 2x2 + x3 + x4 — min,

4ry —4xo +3x3 — x4 =1

z; >0, 1=1,2,3,4
5. Pemurp 3amady JUHEHHOro NporpaMMUPOBaHUsSA CUMIIJIEKC-
MEeTOIO0M.

{—2I1 +3x2 —x3 +2x4 =3

—r1 + x2 — max,
1+ 22 <2
x1 —2x0 <1
—x1 + 312 <3
z; >0, 1=1,2.
6. Pemunth TpaHCHOpTHYIO 3ajavy. Tpancnopraas Tab/una uMeer
BU:

[ Ai/B; [ Bi [ B2 [ B3 | Banackl a; |
Al 3 2 B 100
Ay 9 0 150
A3 2 7 5 80

Baseku b; [| 80 | 140 | 110

7. HaiiTu 3itjiepoB uukJ B rpade.

o o N
8. HaiiTu KpaTyaifllive nyTHU U3 BepIIMHBI 1 BO Bce ocTaJbHbIE
BepluuHbI rpada. ['pad npusenen B 3agade 7. lyru u ux Beca 3a/1aHbI
B Tabaune.
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Jyru 1,2 | 1,3 |24 | 271|251 35| 3,8
Beca 3 1 4 2 5 3 2
Hyru 36 | 47| 57| 58| 68| 79| 8,9
Beca 4 5 1 3 2 4 2

9. PemuTh 3aja4Yy KOMMHBOs>Kepa AJig 5 ropomos. Marpuia
paccrosiERi (CTOEMOCTeH mepee3na) MPEACTABIICHA B BALE

1 7213 74715 ]
1 oo | 12 | 40 | 1 14
2 10 | co | 15| 16 | 7
3 6 12 | oo | 8 12
4 15 (16 | 11 | co | 9
5 14 | 13 | 14 | 7 o0
10. Hailitu gauHy KpuTudeckoro nytu (IJUTEBHOCTH

BBIMIOJIHEHNUsI IPOEKTAa) B CEeTH, IAe AYTH NPEACTABISIOT COOOH
paboThl IPOEKTa, HAYAJIO M KOHEI [yTM — HadaJo U KOHel paboThl, BeC
Oy — JJIATEJIbHOCTD paboThl. BeraucinTb Hanbosiee pannue u Haubosiee
[I03/{HIE MOMEHTHI Hadasa pabor. BepiuuHsl s u ¢ CONOCTABIEHBI HAYALY
M 3aBEPIIEHUIO MPOEKTA COOTBETCTBEHHO. JIJUTENBHOCTH BBIMOJIHEHUS
pabor (Beca myr) (2,7), (3,8), (8,5) paeuut 1, xyru (5,7) pasra mesnoi
JaCTH OT JeJleHus HoMmepa Habopa 3ana4d (N) Ha 15, ocTanbHble DABHBI
2.

11. PemmTth 3ama4dy o
Tabaunie

HasSHaA4Ye€eHUAX.

CroumMmocTu 3aJaHbl B

W 00N Gt~
00 N
S =N RPN
SN IS )

12. B sxcmepumenrte 8 wejI0BEK HE3aBHCUMO APYT OT aApyra OyayT
caydafHbIM 00pa3oM BBEIOHMPATH OAHY M3 KJETOK WIAXMATHOH JOCKH
8 X 8. Ilpu 3TOM BBIOpaHHAs KJAETKA W TpAHHYAINAE C HeH KJIeTKHA
(rparn9amumx kreTok He Gosee 8), 3akpamusarorcs. C HOMOMBIO METOAA
Momnre-Kapio ompeneauTs IpemosiaraeMoe 3HAYEHHE KOJIMYECTBA
3aKPAII€HHBIX KJIETOK W JUCHEePCHIO 3TOr0 3HAYCHUA. I/ICHOJ'IL3OBaTb
MEeXaHM3M CIyJIaifHOTO BhIOOpa Tuna "pynerka'. Yucno ucubitanuit N =
10. Onmcars NpPOIECC MOy IeHNsT PEIICHU.

13. Pemnth ¢ NOMOLIBIO AMHAMUAYECKOrO IIPOrpaMMHPOBaHUs:

4x1 + 3x2 + 223 + 34 — max,
IPH OrPAHUYIEHHUIX
3x1 + 222 + 223 + 324 <5, T; € {0, 1}, 1 =1,2,3,4.

14. IlocTpouTh pacnmucaHue obcayxuBanusa n = 10 TpeboBanmii
m = 2 nocremosarensHbIME upmbopamm (cucrema flow-shop),
MUHUMHA3UPYIONIEe MOMEHT 3aBEPII€HHs] OOCIYKUBAHUS OCIIETHETO
rpeGoBanus Cmax = max;{C;}. TpeGoBauusi roToBbl K 0GCIIYKIBAHUIO
B MoMeHT BpeMmenu 0. [IpepsiBanust o6cryKuBaHUSA JII000TO TpeOOBAHU S
3aupemensl. JlnurenpnocT 00CayKUBaHUS a; = Pj1 ¥ bj = pj2 331aHbl
B Tabaure

(g [ T2 [3 [4 ][5 ]6 [7 [8 [9]10]
a; |40 [12 [30 [50 [ 7 |4 [10 ] 21 ][9] 14
b, | 14 [23 [13[5 |17 [14 [ 107 |9 |24




