Yn paxKHeHunA n 3agayvin

1. eomempuyeckas uHmepnpemauvus 3/11

1-11. PewnTtb cnegytowme 3J1M rpadomnyeckn nnm yéegmtbcsa B NX HEPA3pELLMMOCTW.

1.  f=x +X%x, - max

{x, +x,<1
X, 20,%x,=20

2. f=x+2x, - max 3. f =x +2X, - max
%Xl"'Xle [X, — X, <1
X %=1 %x1—2x2s1
X, 20,%x,=20 X, 20,%x,20

4. f=x +x, > max 5. f=x-% - min
O, +2x, <1 X, +X,<1
x, tx,<1 -2X, <1
[, —x, <1 X, +3X, <2
%1‘2%9 53x1+2x233
Bx, —x, <1 B, +Xx, 21/2
x,20,x,=20 X 20,%,20

6. f=x+Xx, > min 7. =X =% - max
00<x <1 O1<x +X,<2
HOS X, <2 Hst1—2x233
EOle+x2s3 Blstl—xzsz
H1<x -x,<0 H x20x,20



8. f=x+2x, - max 9. f=2x +X, - max

0 3% —2X,<6 O-X +X,<2
{}—4+2@s4 {}@+2@£7
B3&+2@£12 54&—3536
H x, =0 H x,20,x,=0
10. f =7x, +5X, -» min 11 f=-x+2X, - min
0 X +X,23 0 2x —3x, =20
Ex1+5x225 %xl—XQSB
HZ&+X224 HZ&—g:4

12-15. \cnonb3yst MeToq, UCKMOYEHUS HENM3BECTHBIX U rpadonMyecknin cnocod, HanmTK
peweHus cnegyowwmx 311:

12 f=8x-2%-3 -max 13 f=x +X, =X, +X% — Max

0-%+3+X% <4 0% =%  +6x,—2¢ =~/
7%, -2 <16 q % -x —4x, +6x =24
H2x —% -% =2 % %, =% =3, +Tx, =32
% 20,%,20% =0 XjZO, j1:5

14 f=-x+X, +%X+3 -min

] X +2% =% =5, +2¢ =5

%&+&+&‘”ﬂ5&zﬂ

20 %43, -3 =6
X 20,x,20x 20



15 f =x +X, +2%; —9X, — max

O 2% —X, +X; —4X, <6

%xl +2X, =X, + 17X, =5

9% +% -3%, =11

=Bx, +2%, + X, —3x, =7
X; 20, jol:4

2.6basucHblie peweHus. MemoO ronHozo nepebopa 8epUIUH.

16-23. Hantn 6a3uncbl peLleHnin CUCTEM, NPUBEAEHHbIX B YCNOBUAX (B Cryyae
BbIPOXXAEHHOCTU PELLEeHNs HanTK Bce ero 6asuchl).

16,00 "% =1 17, e =l
X, 20,x,20 X =20,x,=20
X, =(1,0) X, =(0,1/2)

_ [X, +X,=2

18. @1;;(2;20 19,0k - x, =0

te e Bgzo,xzzo
Xo=(0.0 X, =(L,1)

X +X, +%X =1 [X +X, +X,=0
20.%(1 - X, =0 21.%(1—x2+x3:0
& >0,i01:3 K 20,i01:3
X,=(1/2,0,1/2) X,=(0,0,0)

[X +X, + %X +X,=0
23.§<1—x2+x3—x420
4 X% =% +X%X,=0
Bk >0,i01:4
X,=(0,0,0,0)

|:}(1-I-)(2 +X3 +X4 :1
225(1—x2 +X, =X, =1

k =0,i01:4

X,=@,0,0,0



24-27. Hantu pewenus cnegytowmx 31N meTogom nonHoro nepebopa BEPLUNH.

24. =X +X, +X; - Mmax

OX =X, +X,<4
Hle+x2+x353
53x1+x2+2x336
H- X, +2X, =X, <3

26. f =X +2X, —3%X; - max

%—x1+2x2 +2x, <1
0% + X, =% =0
X, 20,X,20,% 20

3. [lpsamodl aneopumm cumrnexkc-memooa.

25. f=x +X,+2%, +3X, - min

02X — X, +X; —4X, <6

%X1+X2 +3X; +4x, =12

Hxl_X2+X3_X4:2
X; 20, j01:4

27. =X +X, =4, +2X, - max

3+ 2% =3 +X, =4

%3&—)(2 =X, +2%, <=3

H X +5X, + %, +3X, <4
X, 20, % =0

28-45. PewwunTb 3J1MN, paccmaTtpuBas B Ka4ecTBe HavyanbHoro 6asmMcHOro peLleHns

npuBeAeHHOE B YCMNOBUMW.

28. f =% —2%X, +X; - max

O X +4X, +X; =5
EX1_2X2_X3:_1
X, 20,%,20,% 20

X,=(@,1,0)

29. f=x+X,+X; - max

X + X, +X;=2

03X, — X, + X3 =0

X, 20,%,20,%x,20
X, =(0,1,1)



300 f=2x +X,+3x,+X, > max 31 f=6x +Xx,+4x, —5%, - max

OX +2X, +5%;, =X, =4 03X, +X, =X, +X, =4

E)(l_xz_)(s+zx4:l E5X1+X2+X3‘X4:4
x; 20, jUL1:4 x; =20, jOL4
X,=(0,0,1,) X,=(@,0,0,)

32 f=x+2%+3—-X, -max 33 f=x —3x, —5% —X, - max

OX, —3%, =%, —2X, =4 OX, +4X, +4X, + X, =5

Exl XX =0 Exl + 7%, +8% +2X, =9
x; 20, jOL:4 x; 20, jO1:4
X,=(0,1,1,0) X,=1,0,1,0)

34. f:x1+x2+x3+x4_,max 35, f:x1+2x2—x3+x4_,max

O% +3X, + X, +2x, =5 0%, + X, —2X, +3x, =1
szl X *+%, =1 szl_xz_xs+3x4:2
x; 20, j01:4 x; 20, jO1:4
X,=(0,1,0,] X,=(0,0,1,1

36 f=X+X +X+X +X - Mmax

02X, +3X, +5%; + 7%, + 9%, =19

Exl_xz +X4+2X5:2
X 20, JOLS
X,=(0,0,1,2,0)



37. f=-2x +X, +%X, =X, +4X, + X, — maX

03X, + X, +2%; +6x, +9%; +3X;, =15

BX1+2X2 Xy 2%, +3X + X =D
x; 20, jOL6
X,=@1,0,0,0,0,9)

38 f=X+X +2% =X, +X —X; —» Max

0% +3X%, +X; =3X, +4X; + %, =6

]

0% =% =% +X — X =2
x; 20, jO1:6
X,=(0,0,0,0,1,2

39 =X =X +X X —X —X - max

0%+, 4, 43, 3% 426 =T
B x xx=2
0 XX+ X 4% +2% =5
X; 20, jOL6
X,=(0,0,2,0,1,)

40 f =5 +X, +2% +X, — max 41 f =x +3%, +X% —X, - Mmax

%Xl-xzﬂ% =1 Exl+2x2 +x,=3
2% X% +X, =5 O-% X% +X =1
X; 20, jO1:4 x; 20, jOL.4

X,=(0,0,1,5) X,=(0,0,1,3



42 f =3x +7X, +4x;, —3X, + 2%, + 2%, - max

(=X, +3X, +2X; + X, + X, +3%X; =3

E4x1—2x2 —3%; —4X, + X =X =2
x; 20, jOL:6
X,=(0,0,1,0,1,0

43, f =x +3X, + 2%, +4X, —2X, - min

Y +X; —2X, ==2

% X, =X +X,—2% =0

HZX1+ X, +5X, + X, =7
x; 20, jOL:5
X,=(3,1,1,0,0)

44, f =3x —2x, + X%, +3X, + 3%, - max

2% =X, + X5+ X, + % =2

%’4)(1"'3)(2_)(3 ~X, ~ 3 =4

st1+ 2 X, +3X; +5X, =3
X; 20, jOL:5
X,=@,0,0,0,0

45, f =X +3x, —2%X; — X, + X, +3Xs - max

O X, ¥ X+ X, =X+ X =1
Hxl—xz—x3+x4+4x5—3x6:—1
H

|:|X1+X2 Xt X =1
E)(l+X2+X3+X4 +Xx =1
X; 20, j1:6

X,=(0,1,0,0,0,0)



46-48. Pewutb cneaytowme 3111, npeaBaputensHo npeobpasoBas Ux K
KaHoHM4YecKkoun hopme.

46. f =-x +X, —2%X; +3X, + X, - Max

OX, +2X, =X, —2X, + X, <3

E—xl—x2+x3+2x4+xssl

HZX1+X2 +X; X, <1
x; 20, JOL:5

48 f=x+X +X—2X, - min

47, f=x+2%, —4x, — maxX
02X =X, +X,<3

QAT TR ED X 4% +x-x, <1

024 =% +% <3 Exl+2x2—x3 <1

H_Xl-'-SXZ_ZXS_XA'SZ E X T3 2% +X, <1
X 20, J0L4 x 20, jO1:4

4. ickyccmeeHHble rnepeMeHHhbIe.

49-58. PewwuTb 3J1M1, ncnonb3ysa MetTo UCKYCCTBEHHbIX MEePEMEHHbIX.

49, T=x+4% +X -~max 50 f=x -10X, + X, - Max

O—X, +5X, +7X; =13
[

0 X +145%, + 7X, =15
X 20,%,20,% 20

0% =% +X% =3
%2)(1—5x2 -%, =0
X 20,X%,20,x,20

S1 f=Xx+2%+3G-4X, ~maxX 52 f=yx —4x, +3x, +10x, - max

Exl X X tX =2 Ox, +x, —x; +x,=0
% +14x, +10¢ —10x, =24 Exl +14x, +10x, —10x, =11
x; 20, jUL4 x,20, jOI:4



54. f =x +10x, — X, +5x, — max
53 f =X —5X, =X *+X, - max & 2T T
L X1+2X2 _XS_X4:l
E_)(l+2X2+3X3+X4:2
% +5%, +X —%, =5
x; 20, jOL4

Dxl +3X2 +3X3+X4 :3
szl +3%; =%, =4
x; 20, jUL:4

55 f =-2x +2X, + X, +2X, —3X; — max

2% +X, = X3 — X, =1

% X, =X 2%+ %, + X =4

A%+, -X =4
szo, jL:5

56. f =5x, —2X, +2x, —4x, + X, +2X; — maX

02X =X, + X3 —2X, + X, + X =1

%3)(1"')(2 X, T X X =2

H-5x1+x2—2x3+x4 —X; =3
x; 20, jOL:6

57. f =5x, +4x, +3X; +2X, —3X;, — max

[(RX, +X, + X +X, =% =3

O X =% X, X% =1

Er2x1—x2—x3+x4 =1
X; 20, j01:5



58. f =2x +X, =X, +3X, —2X; —» min

[8 X, +2X, +3X; +9x, +9%, =30

E5x1 + X, +2X; +5X, +6X;, =19

Hx1+x2 +3X, =3
X; 20, jJOLS

5. Teopus dsolicmeeHHOCMU.

59-71. MNocTponTb ABONCTBEHHbIE 3agauu K 3J1M, 3agaHHbIM B YCIOBUSIX.

59. f=x+X, - max 60. f=x—-X, - min
{ x -x,<1 {x =1
X, 20 X, <0

61. f=x +10x,—-X, > max 62 f=x +2x,+3%x; > min

O X +X, +X%X;21 00X +X, —4x 21

O l

X — X, =X <2 X =X =2

X, <0 X =0
63 f=2¢+X-%-%X -min 64 f=x +4x, —» max

O X +% =X +%, =1 0 X +X <4
% X XX —X, 22 %&‘X2+X3+X423
% -% <3 dx-%+2 25

X 20,x%x<0 X <0,%x <0



65. =X +X +X;—X, +X — max

OX, X, =X + X, + X, <1
OX, =X, ¥ X3 =X, =X <2
H&‘&‘&‘M+&ZO

X,20,%,20,%,<0,x,<0,
66. f =x +2X, +3x; +4X, +5%, - min

(1%, +X;+ X, +X, 20

00X, +X, +X%X <0
Hxl +X5 =1

X, 20,X,20,%x <0

67. f =X +2X, —X; +4X, — X + X5 - min

(R X =X, + X, <2
@ X, = X3 = X, <3
0 Xy + X, = Xg =>4
E )(5+X6:7

X

20,x,20,x,<0,%x <0

68. f =17x —5X, +X; + X, —8X; — max

03X, =X, =X, +4x, + 7%, <11
EX1—5X2 — 95X, + X, +2X, = —8
HX1+X2+X3+3X4_X5 =4

X20,x,20



69. f =4x -6X, —2X; +3X, + X, - min

OX, +2X, =3X; + X, =3X; =25
E{le+3x2+x3+x4+2x521
H—le—x2 — X, X <3

70. f= 3X, —2X; + X, — Min

=X, +X;, - X, =5
[

02X +X, =—2X; +2X, <7
X

>0,j01:4

71 f =4x +X, + X3 +2X, + X, - max

04X, + X, = X3 =X, + X =29
[
O X +X, —X; +X, +6X;, =10
H—x1—3x2+5x3 <1
X;20,j01:4
72-76. icnonb3yst Teoputo ABONCTBEHHOCTU N rpadon4ecKkuin MeTo, HanTU peLLeHns

cnegyowmx 3J1T1.

72.  f =3ax; +11x, +5bx, + X, - min

-3X, + X, +(2+b)x, =X, =C
(2+a) x, +3X, =5%;, —3x, 27
x;20,j01:4

[
[
[



73. f=7x  +X;—4X, - max

OX, =X, +2X; =X, <6
(12X, + X, = X, <-1
X; >0, 014

74. f=x + X, + X; — Mmax

Ex1+2x2+3x3—x4—xss6
00X —X, =2X; +X, + X, <5

X, >0, 015

75.  f =4x +5X, +2X, + X, +2X; - min

E—3x1 +5X, +4X, +2X, + 2%, =1
O—4X —6X, =X, +X,+3%, =-1

x; 20, j01:5



76. f =6x +3X, —X; —2X, - max
03X, +2X, + X; +4X, <0

E2x1+2x2 —X; =X, =1
X,20,%,20,x%, 20,

77. Vicnonb3ysa TeOpuo ABOMCTBEHHOCTU, rpadhnveckmii MeToq 1 cnocob
NCKMOYEHNSI HEN3BECTHbIX, HAUTK pelueHnsa cnegyrowmx 3J111.

77 f=2x +x, -—-(2+12a)x, +(1+6a)X, —3bX, —» max

O X, +3X, =X, -2x. =1
@ X, — 2X, + X, =1
0% +X, —(0+2a-20)x, +(2+a-b)x, - (b-2)x; <-b
HX, + X, —14x, +7X, +3x. <4

X, 20,x,20,x, 20




78-80. Pewuntb cnegytowme 3J1M, npMeHB CUMMMEKC-METOA K COOTBETCTBYIOLLEN
JBONCTBEHHON 3agade.

78. f =3x, +2X, + X; - max

02X, =X, + X3 <1
D—x1+x2 - X3 <1
0%, —2X, +3X; < -6
Exl+3x2 + X, <2
H2X, + X, —3X; <12

79. f =19x, + X, +16X, — max

02X, — X, +3X; < -2
D3x1 —5X, + /X, < -10
04X, +3X, + X; <3
Bxl +2X, = X3 <3

H3X, +2X,<-1

80. f =4x, +6Xx, —3X; - max

33X, — X, + X322
D—2x1—4x2 + X, 25

[T 2%, +2X, + X; <1
%—xl - X, +%X;23
H 2X, + X3 <2



7. NocmpoeHue modeneli 3koHoMu4Yeckux 3aday e gude 3/1I1.

81-88. NocTtpouTb NnHenHble mogenu B suae 3J1IN ona 3agady, npMBeAeHHbIX B
YCIOBMUSIX.

81. (3adaya o nnaHuposaHuu 8binycKa MPodyKyUU rnpu 02paHUYeHHbIX pecypcax)

HedtenepepabaTbiBatowui 3asoa nponssoaut 3a mecsay 1 500 000 n ankunata, 1
200 000 n kpekuHr-6eHsunHa n 1 300 000 n n3oneHTona. B pesynbTaTe cmellnBaHUA
3TNX KOMNOHeEHTOB B nponopumsx 1:1:1 n 3:1:2 nonyyaetcsa 6eH3nH copTa Aun b
cootBeTcTBEHHO. CToMMocTb 1000 n 6eH3nHa copta A u b cCOOTBETCTBEHHO paBHa
90 en. n 120 epn.

Onpegenutb Mecsa4YHbIN NNaH npon3soacTea 6eH3nHa copta An b,
MaKCMMU3NPYIOLLMA CTOMMOCTb BbIMYLLEHHON NPOaYKUUN.

82. (3adaya o dueme)

PaunoH KkopMrieHnsa KopoB Ha MOSTOYHON dhepMe MOXET COCTOATb U3 Tpex
NPOAYKTOB - CEHa, CMUoCca U KOHLEHTPATOB. AT NPOAYKTbl cogepXxaTt nutaTesibHble
BeLlecTBa - 6enok, kanbLmi 1 BUTaMUHbI. YnCneHHble JaHHble NpeacTaBneHbl B
Tabnuue.

[MnTaTenbHble BellecTBa
MpoaykTel Benok (r/kr) Kanbumi (r/kr) BM(Lar';AKMr;' ol
CeHo 50 10 2
Cunoc 70 6 3
KoHueHTpaTbl 180 3 1

B pacyeTe Ha 0gHy KOpOBY CyTOYHbIE HOPMbI NOTPebreHns Gernka n Kanbums
coctaBnstoT He meHee 2000 n 210 r cooTBETCTBEHHO. [MoTpebneHne BUTaMmHOB
CTPOro 403MpPOBaHO U OOMKHO ObiTb paBHO 87 Mr B CyTKM.

CocTtaBuTb camblil AeLleBbIN paLUMOH, eCrlin CTOMMOCTb 1Kr ceHa, cunoca u
KOHLleHTpaTa paBHa COOTBETCTBEHHO 1,52 1 6 ea.

83. (mampuy4Has mpaHcrnopmHas 3adaya)

B obnactu nmeroTcs ABa LLEMEHTHbIX 3aBoda U Tpy NOTPeduTeNns X NpoayKLun -
AOMOCTPOUTENbHbIX KOMBUHaTa. B Tabnuue ykasaHbl CyTO4YHblE 06BEMBI
NPOM3BOACTBA LleMEeHTa, CYyTOYHble NOTPEOHOCTM B HEM KOMOUHATOB 1 CTOMMOCTb
nepeBo3kn 1 T LEMEHTA OT KaXk4oro 3aBofa K KakaoMy KomouHaTy.



CtoumocTb nepeBo3kn 1 T uemeHTa (ea.)
3aBogb! ﬂpomsaon(;TBo
uementa (t/cyT) KombuHat 1 KombuHat 2 KombuHart 3
1 40 10 15 25
2 60 20 30 30
MoTpebHoCTM B 50 20 30
uemeHTe (T/cyT)

TpebyeTcs cocTaBWTb NaH CyTOYHbIX MEPEBO30K LLIEMEHTA C LieNblo MUHUMU3aLUnn
TPaHCMNOPTHbIX PacxonoB.

84. (3adaua o cmecsix)

B meTannyprinyeckun Liex B Ka4eCTBe Cbipbs NOCTYNaeT naTyHb (cnnaes meam ¢
LUWHKOM) YeTbIpex TUMOB C coaepkaHmem umHka 10, 20, 25 n 40 % no ueHe 10, 30,
40 n 60 en. 3a 1 Kr COOTBETCTBEHHO.

B kakmx nponopuusax cnegyet nepennasnATh 37O Cbipbe B Lexe, 4Tobbl Nony4nTb
cnnaB (naTyHb), cogepxawmn 30 % UMHKa 1 Npy 3TOM CaMbll JeLIEBbLIN ?

85. (3adayva o 3aepy3ke ob6opydosaHusi)
Llex BbinyckaeT Tpu B1uaa getanen, Kotopble M3roTaBNmMBalOTCA Ha TPeX CTaHKax.

Ha pucyHke nokasaHa TexHornornyeckasi cxema U3roToBrieHUs AeTanu Kaxaoro Buga
C ykazaHMeM BpeMeHu ee 06paboTKM Ha CTaHKax.

o
o

—» 1vmua —Pp| 3vua —Pp| IMuH —Pp  Jeraml

3aroToBKH

—» 2MuH 4 4 MyH —Pp Jeram?2

—» 1lvua —Pp{ 2MuH »  Jeram3




CyTo4HbIN pecypc pabo4dero BpeMmeHu ctaHkoB 1, 2 n 3 cocTaBnseT COOTBETCTBEHHO
890, 920 n 840 muH. CtonmocTb ogHon getanu Buga 1,2 n 3 paBHa COOTBETCTBEHHO
3,1un2en.

TpebyeTcst coOCTaBUTb CyTOYHbBIN MaH NPOM3BOACTBA C LIENbI0 MakCUMM3aLmnm
CTOMMOCTW BbIMYLLEHHON NPOAYKLUUWN.

86. (3adaya o paHue ¢ dononHUMernbHbLIMU 02PpaHUYeHUSIMU)

Y4acTHUK aKcneguumm yknaabiBaeT prok3ak, u eMy TpebyeTcs pewmnTb, Kakme
NOMNOXUTb NPOAYKTbl. B ero pacnopseHnn nMerTcst MAco, Myka, Cyxoe MOSIOKO U
caxap. B ptoksake Ans npoaykToB ocTtanock nuilb 45 am® o6bema, 1 HyXHO, YTobbl
CyMMapHasi Mmacca npogyKToB He npesocxoauna 35 kr. Bpad akcnegunuum
pekomeHgoBan, Ytobbl Msica (No macce) 6bino 6onblie Myku NO KpanHen Mepe B ABa
pasa, Myku He MeHbLLEe MOJSIOKa, a MOJIoKa Mo KpanHen mepe B BOCeMb pa3 bonblue,
Yyem caxapa.

CKOMbKO 1 KaknxX NPOAYKTOB HY>XHO MOJIOXUTb B PIOK3aK, C TeM YTOObI CyMMapHas
KanopumHOCTb NPOAYKTOB Obina HanbonbLuen ? XapakTepuUcTUKMA NpOayKTOB
npusegeHsl B Tabnuue.

MpoaykThl
XapaKTepucTumkm
Msaco Myka Mornoko Caxap
O6bem (am¥/kr) 1 1,5 2 1
KanopunHocTb (kkan/kr) 1500 5000 5000 4000

87. (3a0aya nnockoz2o MpsMoy20/bHO20 PACKPOS)

Ha mebenbHon pabpuke TpebyeTca packpouTtb 5000 NpsAMOYronbHbIX IMCTOB
daHepbl paamepom 4 X 5 M Kaxablr, C TeM YTOObI NONYy4YNThL ABa BMAa
NPSIMOYrofbHbIX AeTanen: getanb A 4OMmkHa nmeTb pasmep 2 X 2 M, getanb b -
pa3mep 1 x 3 M. Heobxogumo, 4tobbl aeTanen A oka3anoCb HE MEHbLLE, YEM
petanen b.

Kakum obpasom crnegyeT npom3BOANTb PacKpoK, YTOObLI NONYyYUTb MUHUMAarbHOE
(o nnowagm) KonmyecTBo OTX040B ?

88. (3adaya odHoMepPHO20 packposi)

[na cepninHoro Npon3BoACTBa HEKOTOPOro U3genusa TpebyoTcsa KOMMNMNEKTbI
3aroToBOK NpPodubHOro npokata. Kaxablhi KOMNIEKT COCTOUT U3 ABYX 3aroTOBOK
anvHon 1800 mm 1 nATK 3aroToBok anmHon 700 mm.

Kak cnegyet packpouTb 770 nonoc npokata ctaHaapTHOM anunHel 6000 MM, 4YTOObI
Nnosny4ymTb HambonblUee KONMMYECTBO YKa3aHHbIX KOMMEKTOB ?



