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Koumpononas paboma Nel

a) Ilpumep konmponwvnoit padomor Ne 1
3aoaua 1. O ¢upme ¢ MyIbTUIUIMKATUBHON MPOU3BOACTBEHHOMN (hyHKIIMEH
U3BECTHBI clieaytone (akThl. B HacTosIIee BpeMsi OCHOBHBIE MPOU3BOICTBEHHbIE
donasl Gupmsl onenuarorca B K = 108 nen. en., Bcero B ¢pupme 3ansro L = 103
COTPYJHHUKOB, KaXJbli U3 KOTOPBHIX MPOU3BOJUT MNPOJIYKIIMHU B cpeaHeM Ha M =
10* newn. en. B Mec. Jns yBenmuueHus BbITycka Ha @ = 3% HEo0X0AUMO YBEIUIUTh
OCHOBHBIC TTPOW3BOJCTBEHHBIC (OHIBI HA D = 6% WM yBEIMYUTH YUCICHHOCTD
paboTHUKOB Ha C = 9%. TpebyeTrcs HalWTH TPOU3BOACTBEHHYIO (DYHKIIHIO.
Pewenue. MynpTUIUTMKATUBHAS POU3BOCTBEHHAS (DYHKITUS UMEET BU]T
F(K, L) = AK*k %L,
r7Ie mapaMeTpbl g U A UMEIOT CMBICH 3JIACTUYHOCTEN BBIITYCKA COOTBETCTBEHHO

1o (pOHJIaM U 10 TPyAy. YUUTHIBAS 3TO, MOXKEM HAUTH
a_3_1 a_3_1

W=7 57 T T
T. €. BBIITYCK (PUPMBI OTIpeIesIeTCs IPOU3BOICTBEHHON (DyHKITHEH
X =AK/2[1/3,

[TapameTrp A HaiimeM, TTOJCTaBUB B 3Ty (POpMYITy 3HaUEHHUS BBITyCKa MPE/I-
NpUATHS B I€HEKHOM Bhipaxkenuu X = LM = 10310* = 107 nen. ex., kanutana K
=108 nen. en. u Tpyna L = 103 uen.:

107 = A(109)Y2(103)Y/3 <= A=100

Takum 00pa3oM, OKOHYATEIHHO MOJIy4aeM MPOU3BOJICTBEHHYIO (DYHKITHIO

F (K, L) = 100K /2 1/3,

3aoaua 2. O dupme ¢ MyIbTUIUTMKATUBHON MPOU3BOJCTBEHHON (DyHKIIMEH
W3BECTHBI cienayronue (hakToel. B HacTosiee BpemMsi OCHOBHBIC MPOU3BOICTBEHHBIE
donasl dupmsl onenuatorca B K = 108 nen. en., Bcero B ¢pupme 3ansro L = 103
COTPYIHHUKOB, KKIbIH W3 KOTOPBIX MPOU3BOAMT MPOIYKIIMKA B CpeaHeM Ha M =
10* neH. en. B Mec. Jlns yBenmuueHust BeITTycka Ha @ = 3% HE0oO0X0AMMO YBEIUIUTH
OCHOBHBIC TPOU3BOJCTBECHHBIC (OHIBI Ha D = 6% WM yBEIWYUTH YHCICHHOCTD
paboTHUKOB Ha C = 9%. U3BecTHa cpeanss 3apaboTHas mara W = 103 nen. exn. B
MeC. ¥ TIEPHOJ] aMOPTHU3AIMN OCHOBHBIX MPOW3BOJCTBEHHBIX (POHIOB N = 12 Mec.
TpeOyeTcst paccyuTaTh ONTUMANBHBIA pa3Mep MPOU3BOJICTBECHHBIX (DOHIOB U OTI-
TUMAJIbHYIO YUCIICHHOCTh PA0OOTHUKOB. 3aT€M HYKHO OINPEACIIUTh, BO CKOJIBKO pa3
YBEIUYUTCS TPUOBLITH (DUPMBI TIPHU TIEPEX0JIE K ONMTUMAIBHBIM 3aTpaTam (hakTopoB
MIPOU3BOJICTBA.

Pewenue. Tponsoncteennas ¢pynkims dupmsr: F(K, L) = 100KY/2 1173,

Ilena Tpyna p,=w = 103 neH. em.— »TO 3apaboTHas 11aTa, a [icHa KaruTa-
na pg= 1/n = 1/12 nen. en. paBHa eXEeMECIIHBIM aMOPTU3AIMOHHBIM OTYUCICHUSIM
Ha COJICpKaHUE OJTHON JICHEKHOMW CIMHUIIBI IIPOU3BOCTBEHHBIX (POHIOB, TOATOMY
npUObLIL (GPUPMBI IIPU TAKKX 3aTpaTax TPyJa U KaluTajia paBHa:

II(K, L) = X-pxK-p,L=107 — 1—12 108 — 103103 = gMJIH. JIEH. €11
OntumanbHbIN pazmep Gupmsel 3agaetcs yeiaoBusmu (1.2.4), cocTosimumu B



TOM, YTO MpeaeabHble 3PPEKTUBHOCTH PECYPCOB NOJKHBI ObITh B ONTUMAJIbHON
TOYKE paBHBI IIEeHaM pecypcoB. B nmaHHOM ciyuae mpenenbHas (OHIOOTHAYA U

npeeabHast MPOU3BOAUTEIBHOCT TPY/1a PABHBI COOTBETCTBCHHO
9X _ 50K -1/2[1/3 X _ 100 pr1/27-2/3
oK " oL 3 '

MO3TOMY YCJIOBUSI ONTUMAIBHOTO pa3mepa pupmsl (1.2.4) npuHUMArOT BUJ

50K~1/2LY/3 =1/12,
?Kl/ZL—Z/B — 103

600L'/3 = K'/2,
{Kl/z = 30L%/3

{600L1/3 = 30L2/3 {K*:144 000 000,
e
K= 900L*/3 L* = 8000.

[Ipu 5TOM BBITTYCK PUPMBI COCTABUT:

X* = 100(K")Y?(L)/3= 100(144 000 000)*/2(8000)'/3 = 24 000 000
JIEH. e]l.,

a mpubbts [1°(K, L) = X*-pcK* - p,L* =26 - 10° — =144 - 105 — 10° -
8 -103=4 mun. nen.en.

3amedaeM, 4TO ONTUMAaJbHBIA BBHIOOp 3aTpaT TpyJa W KamuTajia MO3BOJIHII
YBEJIMYUTH MPUOBLIH B MIECTh Pas.

3a0aua 3. Ha ppiHKe HEKOTOPOTro ToBapa GyHKIMS npeioxenus S(p) = 2p -
2, a ¢pynkmus cnpoca D(p) = 10 - p. TpeOyercs onpeaenuTh, BO CKOJIbKO pa3 U3-
MEHHTCS pAaBHOBECHAs 1I€Ha TOBapa, PeajM30BaHHBIA CIPOC U BBIPYYKA MPOU3BO-
TUTeNs ipu BBeAeHUH akiu3a 1o craBke t € (0,1). [Tomyuenusie hopMysl HY)KHO
WHTEPIIPETUPOBATh MPU YCTAHOBJIICHUWU CTaBKW aklu3a Ha ypoBHe 1, 5, 20, 50 u
90%.

Pewenue. Buavane HaliieM PaBHOBECHYIO LIEHY JI0 BBEJICHUS aKLM3a:

S(po) =D(py)= 2py - 2=10 - p, © po, =4 neH. ex.

Tenepsb onpeaenrmM paBHOBECHYIO IIEHY MOCJI€ BBEICHUS HAJIOra:

12
S((1-t)pe) =D(p)= 2(1-t)p,-2=10-p; © p,= 3o ACH. el (1.3.3)
pe _ 12 _ 1

OueBHIHO, P:>Py, OIPENEIUM, BO CKOJIBKO pa3: — = =—
po 4(B-2t) 1-3t

Takum 00pa3om, B yCIOBHUSX pacCMaTpUBAEMOro MpUMeEpa Ha MOTpeOUuTess
JIO)KUTCSL OpeMs OIJIaThl JIBYX TPETEil BBEJICHHOIO HAJIOra, a OCTABUIYIOCS TPETh
MJIATUT TIPOU3BOIUTEITb.

Y1o0BI BBISICHUTBb, Ha CKOJIBKO IIPOLCHTOB BLIPACTACT LICHA IIPHW BBCIACHHUU
2

P 1 3t
aKIu3a, IpeobpasyeM NOoCIeaHee BEpakeHue: — = —— = 1 + =2,
Po 1-%t 1-¢
Ortcrona cnenyer, yTo BBeIeHUE akiu3a npu craBke t = 1% = 0,01 npuBogut
2
—-0,01 1

3 = — ~ 0,7%, BBeneHue

K HE3HAYUTCIbHOMY YBCIWYCHHIO ILICHBI — Ha 7
1-3-0,01 149



2
5-0,05 _ i

= = ~ 3,5%, musa
1—%-0,05 29 70, A

5%-no0r0 aKln3a IMPHUBOAUT K YBCIMUCHHIO ILICHBLI Ha

cTaBoK, paBHbIX 20, 50 u 90%, nmogy4aemM COOTBETCTBEHHO YBEIWYEHHUE IIEHBI Ha
15,4, 50 u 150%.

EcrecTBeHHO, yBenMUeHUE IIEHBI TPUBOAUT K YMEHBILICHUIO 00beMa pealiu-
30BaHHOT'O CIIpoca W MPEJIOKEHUS, U KaK CIEJCTBHE, K YMEHBIICHUIO BBIPYUKHU

IMPOU3BOAUTCIIA. I[O BBCACHHUA HAJIOTa B TOYKC PAaBHOBCCHA PCaIM30BbIBAJICA CIIPOC

D(po) =10 - p, = 6 exn., ¢ BBeaeHUEeM akuu3a crpoc crai pasen D(p;) = 10 - 2z

3-2t
_18-20t .
3-2t A

Haitnem oTHOIIEHME HOBOTO M CTApOro 3HAYEHUN CIIpoca:

D(py) _ 18-20t _ 9-10t _ 4t

D(py) 6(3-2t) 9-6t 9-6t

IIpu craBke akiu3a t = 1% U3 mocneaHero BeIpaKEeHUs CIEAYET, UTO CIIPOC

4001 _ 4 0 o . .
CHIKAETCS HA o————— = —— &~ 0,5%, npu 5%-HOl CTaBKE aHAJIOTHYHBIN pacyer
' 40,05 _ 2 0

MOKA3bIBACT YMEHBIIIEHHE CIPOCA TOCTIE BBENICHUS HANIOTA HA -—— =~ = = = 2,3%,

I cTaBOK, paBHBIX 20 1 50%, mosydyaemM COOTBETCTBEHHO CHM)KEHHE CITpOCa Ha
10,3 1 33,3%, a nnpu 90%-HOM aKiy3e B JaHHOM IIPUMEPE CIPOC MOJHOCTHIO HUC-

4-0,9
yezaeT: —— =1~ 100%.
9-6-0,9

’

Tenepb MOCMOTPUM, KaK U3MEHUTCS BBIpYYKa MPOU3BOJUTEIIS MPU BBEIE-
HUU aKIK3a.

Jlo BBeleHUs aKIM3a BhIpydka paBHa poD (py) = 4- 6 = 24 aeH.en., mocie
BBEJICHMSI aKI[M3a BBIPYUYKa (C y4€TOM YyIUIAaThl HAJIOTa) U3MEHSETCS 710

_ 24 (1-t)(9-10t
(1-1)pD (p) = O-100

(3—-2t)2
IIpu sTOM
(1-8peD (pr) _ (A-1)(9-108) _ , t(7-61)
PoD (Po) (3-2t)? (3-20)?
Takum oOpaszom, mpu cTaBke akiu3a t = 1% BBIpydYKa yMEHbIIIAETCS Ha
0,01(7-6-0,01) _
(3-2:0,01)2

JACH.C/I.

0,8%, mpu 5%-HOl cTaBKe aHAJOTHYHBIA pacyeT IMOKa3bIBacT

4.005 _ 2 0

YMEHBIIIEHHE CIPOCA TIOCTIE BBE/ICHNUS HATIOTA HA o —— = = = ~ 4,0%, IS CTaBOK,

paBHbIX 20 u 50%, monydaeM COOTBETCTBEHHO CHUXEHHE BBIpYYKH Ha 17,2 u
50,0%. ITpu 90%-HOM aKIu3e B JaHHOM IIPUMEPE BhIpyUYKa OyeT paBHA HYIIIO.

3aoaua 4. ®ynxuus cnpoca HekoToporo Tosapa D(p) = 100 — 2p?2. Haiitu

AIIACTUYHOCTH CTIpoca OT 1eHbl K mpu iene p = 5.

Pewenue. Tak xak diz_(;? = % (100 — 2p?) = —4p, TO PNACTUYHOCTH CIPOCA
p dD(p) p 2p?
mo newe pasha Ep = —— pe —m(—élp) = Soop? Ilpu mene p =5

3JIACTUYIHOCTSH cripoca 1o tiene Ep(5) = 2. Tak kak Ep(5) > 1, tompu ieae p = 5
3TO — TOBAp AIMACTUYHOTO CIPOCa.

3aoaua 5. ®yHkus chnpoca HekoToporo toBapa D = 50 — 3p; + 2p, +
0,4y. Haliti 51acTUYHOCTB CIIpOCa MO COOCTBEHHOM 1eHe E), , MEPEKPECTHBIN KO-

4



3¢ UIUEHT 37aCTUYHOCTH cripoca E,, 3IacTUYHOCTH CIpoca OT 10X0Aa MOTpedu-
Tenel E), npu cOOCTBEHHOH 1IeHE TOBapa p; = 5, LEHE aIbTEPHATUBHOIO TOBAPA

p, = 4 u noxoje norpedureneit y = 500.

aD .
Pewenue. Tak kak = —3, TO 3JaCTUYHOCTH CIIPOCa IO COOCTBEHHOI
1
1IeHE paBHa
_ b1 aD 3p1
E == = -3) = .
1(P1, P2, Y) D ap, (50— 3p1+2p2+0 4y)( 3) = (50—3p;+2p,+0,4y)

E;(5,4,500) = 0,062.

aD .
Tak kak Fr 2, TO TEPEKPECTHBIA KOIPPUIHUEHT DIACTUYHOCTU CHpOca
2

aD 2
E,(p1p2,y) = %a_p2 - (50—3p1+22pz+0,4y)'

E,(5,4,500) =~ 0,033 > 0. [Toaromy ToBapbl B3aUMO3aMECHSICMBI.

3aoaua 6. B mojenn DBaHca IpU Y = 2 CIIPOC Ha TOBAp B MOMEHT BPEMEHU
t paBen d(t) = 10 — 5p(t), mpemoxkeHne ToBapa B MOMEHT BPEMEHH t PaBHO
s(t) =7+ 3p(t). IIpu t = 0 HauvanpHas neHa p(0) = 4. Haiith paBHOBECHYIO
neHy p(t) Kak GyHKIIMIO BpEMEHH U PAaBHOBECHYIO IICHY.

Pewenue. 3,Z[€Cba_10 b=5a=78=3 p, =4 Torma

— -y (b+p)t — o Y(b+PIt) — gp-2(5+3)t 4 1077 1
p(t) = poe +b 3(1 e ) = 4e +- @

8_2(5+3)t).
a-—a 10

——0375

PaBHoBecHas 11eHa paBHAa ——
= b b+p 5+3

3aoaua 7. Paccmarpuaercst moaenb Conoy ¢ mpou3BOJICTBEHHOM (DyHKIHMEH
Ko66a-/lyrnaca Y = F(K,L) = 10K%?L%* Hopma naxonnenus p = 0,1, ronosoe
BbIOBITHE (DoHTOB U = 0,2, rOAOBOM MPUPOCT TPYIAOBBIX pecypcoB v = 0,15.
Omnpenenuth 3HaueHUs (POHIOBOOPYKEHHOCTH, TMPOU3BOAUTEIBHOCTH Tpyda M
yIIeTBHOTO MOTPEOJICHUS Ha CTAllMOHAPHOW TPACKTOPHH.

Pewenue. 3necs A = 10,a = 0,2,b = 0,4. CranmonapHoe 3HadeHUE (GOH-
1 1

pA \1—a 0,1x10 \1=o02
JIOBOOPY>KEHHOCTH paBHO ky = (— = ~ 3,71.
u+v 0,2%0,15

CranuoHapHOE 3HAYCHHE MPOU3BOMUTEIBHOCTH Tpyaa Yy, = Ak = 10 X
3,71%% =~ 13.
CrarnioHapHO€ 3HAa4YeHHWE YIeIbHOro MoTpednaeHus paBHo (1 — p)y, =
(1-0,1)x13=11,7.
3aoaua 8.
Pemnte 3aauy 11€104MCIEHHOTO TPOrPaMMUPOBAHKS METOIOM ["oMopH.
[Iar 1. ®opmupoBaHue 11EIEBON (PYHKIIUN U CUCTEMBI OTPAaHUYCHUH.
f(x) = x; + 2x, - max;
OrpanuyeHus 3aa41 UMEIOT BU/I;
le + 7x2 <21
—x;+3x, <8
x1 = 0, gesnoe
x, = 0,uemnoe



Perraem 3a1auy CUMILIEKC-METOI0M O€3 OTpaHUYCHUH 1IET0YMCIACHHOCTH.
f(x) = x; + 2x, - max;
S5x; +7x, <21
—x; +3x, <8
x1 =0
x, =0
[lar 2. [TpuBoauMM 33724y K KAHOHHYECKOMY BHLY:
f(x) = x; + 2x, = max;
5x; +7x, + x5 =21
—x1+3x, + x4, =8

X1,2,34 = 0
[Iar 3. CocTaBUM CUMILICKC-TA0IHILY:
Basic IlepemeHHbIE b,
X, X, X3 X4
X3 5 7 1 0 21
X4 -1 3 0 1 8
Cj 1 2 0 0 0

[lar 4. IIposepka ycnoust: Bce ¢; < 0. Her.

[Iar 5. BeiOupaem pazpermiaroniuii cToioer, T.e. TOT, IJe B MOCIEIHENH CTPO-
K€ HAaXOAUTCS HAUOOJIBIINKI MOJOXKUTEIBHBIN 3JIEMEHT, CT0JIOel 2, COOTBETCTBY-
FOIIUI TIEPEMEHHON X5

[ar 6. IIposepka ycnosust a;; < 0. Her.

[Ilar 7. Beibop pa3zpemiaromieii CTpOKM B COOTBETCTBUU C ycioBUeM Dg =

: b; .
min;—1; {a—‘}, s a;, > 0, roe S- HoMep pa3pelaroiieil CTpOKH.
ir
21
1 crpoka: D; = - = 3;
8 2
2 ctpoka: D, = 3= 2 §'
T.e. cTpoka 2, a mepemMeHHas X, UCKItoUaeTcs U3 0a3uCHOTO pelieHusl.
CoctaBuM CUMIUIEKC TAOJMIlY C BBIJICICHHBIMUA Pa3pelIatOnuMU CTOJIOIOM

U CTPOKOM.

IlepemeHHbIe

bazuc b;
X1 X2 X3 Xa
X3 5 7 1 0 21
Xy -1 3 0 1 8
Cj 1 2 0 0 0
[Iar 8. IlepecyeT cumILIeKC TabIUIIBI
Basic ITepemennbie b;
X1 X X3 Xy
X3 7,33 0 1 -2,33 2,33



IlepemenHble

bazuc b;
X1 X2 X3 X4
(22/5) 7/ /3y
-0,33 0,33 2,67
o (-l 1 o Y &
1,67 0,67 -533

5 (/3 0 0 (=%/p %/

Takum o0pa3zom, B JaHHOM Oa3UCHOM pEIIEHWHW OCHOBHBIE MEPEMEHHbIC
x,=2,67 1 x3=2,33, a HEOCHOBHBIE X; U X, paBHbI HymO. [Ipu 3TOM 3HaUEHUE 1iE-
JeBOM (PyHKUHMU JUIsl 3TOTO pelieHus paBHo 5,33. BepHemcs k mary 4.

[ar 4. IIposepka ycnoust ¢; < 0. Her.

[Ilar 5. HanOonpluii IIOJIOKUTEIBHBINA 3JIEMEHT HAaXOIUTCI B cToaoOue 1,
COOTBETCTBYIOIIUN IEPEMEHHOM X .

[ar 6. IIpoepka ycnosust a;; < 0. Her.

[IIar 7. Beibop paspemiaronieit ctpoku. O4eBUIHO, UTO CTpoka 1, T.K. B
CTpOKE 2 B pa3peliarolieM CToyOle eCTh OTPUIATeNIbHbIN 35ieMeHT. [Ipu 3ToM 1e-
peMeHHas X3 UCKIIIoYaeTcs u3 6asuca.

[IIar 8. IlepecyeT cumILeKCc-TabIUIIBI.

Basic [Tepemennbie b;
X1 X2 X3 X4

0514 '0,32 0,32

x; 1 0 Gl 7)) /o)
0,05 0,27 2,77

X2 0 1 ) Oty 05
023  -0,14 5,86

G 0 0 (- 5/22) (— 3/22) (— 129/22)

Takum o6pa3om, B JaHHOM Oa3MCHOM PEIIEHWH OCHOBHBIC MEPEMEHHBIC
7 61
x1=0,32 (Z)I/I xX,=2,17 (Z)’ a HEOCHOBHBIC X3 U X, paBHBI HYJHO. [Ipu aTOM 3Haue-

HUE 1eeBON (PYHKIMU JJIS 3TOTO pellieHus paBHo 5,86. Bepuemcs k miary 4.
[ar 4. ITposepka ycnosus ¢; < 0. [a.

[Iponomxum, ncnonb3ys anroputm I'omopu.

. 7 61
Havinem uenbie 4acTv ONTUMAIBHOTO PELUICHUSA: Pri 0; P 2.
7

. 7 61
Haiinem npoOHBIE YacTH ONTHMAIbLHOTO petenus: — — 0= S 55 2=
17

22"



Bribupaem nepemenHnyio ¢ HanOousblel ApoOHON YacThio, T.€. X, C ApOO-
. 17

HOM 9acThio —.

BBoauM 10MOTHUTEIHHOE OTrPAaHIYEHHE [IEIOYHUCICHHOCTH 110 AITOPHTMY:

17 1 1
b2=2__2=5; f10=0-0=0; f,,=1-1=0; f23=§_0=5

1 5 17 1 5 17
Ox; +0x, + —x2+—x, = —, OTKYHA — X2 + — X4 — Xc = —.
1 2 1 9273 T pp = oy yAa o X3 T % 5= 22

JloGaBisieM 3TO OTPaHUYCHHUE K CUMILIEKC-TA0IUIIE:

Basic . N Hepel\;lcegHHBIC . " b,

0,14 -0,32 7

X, 1 0 Glyy) (7fy) O 0,32 (“/97)
0,05 0,27 2,77

X2 0 L i Chp 0 Oy

Xs 0 0 () Chp 4 /29
-0,23 -0,14 -5,86

Cj 0 0 (- 5/22) (— 3/22) 0 (— 129/22)

[ITar 4. TIposepka yciosus: Bee ¢; < 0. [la. Pemenne HenenouncaeHHo.
[ITar 5. Haxoaum B HAMMEHBIIHUHI 110 MOJIYJIFO 3JIEMEHT ITyTEM JICJICHUS Cj Ha

COOTBETCTBYIOIINN eMy KO3 (DUIIMEHT B HOBOW CTPOKE:

-2 o2 -5t |25 |-
5

22 22 22 22
HaumeHbmmii 1o MO0 2JIEMEHT HaXOJUTCS B CTOJIONE 4 U COOTBETCTBY-

€T IIEPEMEHHON X,

[ar 6. IIposepka ycnosust a;; < 0. Her.
[IIar 7. Bei6op pa3zpemarorieit CTpoku.

2 cTpoka: D, = % =12,2;

17
3 cTpoka: D; = - = 3,4, T.e. BBIOUpaeM CTPOKY 3, a IepeMeHHas X UC-

KJIFo4aeTcs u3 6aszuca.
[Iar 8. IlepecyeT cumILIEKC-TaOIUIIBI.

IlepemeHHbIE

basuc b;
X1 X2 X3 X4 Xs
0,2 -1,4 1,4
X1 1 0 (1/5) 0 (-1 2/5) 1 2/5)

8



X, 0 1 0 0 1 2

0,2 -4,4 3,4
x4 0 0 /e 1 (4% (3%

-0,2 -0,6 -5,4
¢ 0 0 (=1 0 (=3/) (-5%/)

Takum o0pa3oM, B 0a3WCHOM pEIICHWH OCHOBHBIC MEPEMEHHBIE HMEIOT
2 2
HEIEJIOYUCIICHHbIE PEIICHHUS: x1=1g, X,=2, x4=3§, HEOCHOBHBIE X3 M X5 PaBHbI

. 2
Hymo. [Ipu »ToM 3HaUeHwHe 11es1eBON (QYHKIMH JIJIs1 TOTO PEIICHUs] paBHO 5;.

[ar 4. IIposepka ycnosust ¢; < 0. [la.

IIponomxum, ucrons3ys anroputm ['omopu.

Bri6epem nepeMeHHy10 ¢ HanOoJbIIeld JPOOHOM YacThIO, T.€. X1 .

BBoaMM ONOJHUTENBHOE OIPAaHUYEHUE LEIOYUCIEHHOCTU. Eciin 3HaueHue
ko3 uiieHTa Tpy NEepeMEHHON MEHbLIE HYJIS, TO K HEMY NPUOABISETCA TaKOe
€TI0 YKCIIO0, YTOOBI APOOHAs YaCTh Oblla MOJIOKUTEIHLHOM:

0x; + 0x, +§x3 +0x4+§x5 2%

JloGaBisieM 5TO OTpaHUYCHHUE K CUMILIEKC-Ta0IHIIE:

2

1 3
, OTKY/Ia ~ X3 +Ex5 — Xg = .

Basic [Tepemennbie b;
X1 Xo X3 X4 X5 Xe
0,2 -1,4 1,4
X1 1 0 d/py 0 (=12 0 %)
X, 0 1 0 0 1 0 2
0,2 -4,4 3,4
x4 0 0 dp 1 ¥y O By
0,20 0,60 0,40
X6 0 0 (1/5) 0 (3/5) -1 (2/5)
-0,2 -0,6 -5,4
9 0 0 Y 0 B 0 (5%

[ar 4. IIposepka yciosust: Bee ¢; < 0. Jla. Perienne HENEI0IUCIEHHO.
[Ilar 5. Haxonum B HAMMEHBILINN [0 MOAYJIIO JJIEMEHT:
1.1 3.3
|-+ =11 u|-2+3 =11
5 5 5 5
Bri6epem ctonberr 3, COOTBETCTBYIOMINI TEPEMEHHOM X3.
[ar 6. IIpoepka ycosust a;; < 0. Her.
[Iar 7. Beibop paszpemiaronieil CTpoku: cTpoka 4, COOTBETCTBYIOIIAs TIepe-

MEHHOU X, KOTOPYIO HCKITIOYaeM U3 0asuca.
[Iar 8. ITepecyeT cuMILIeKC-TaOIUIIBI.
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[lepemennbie

bazuc b;
X1 X2 X3 X4 X5 X6

X, 1 0 0 0 -2 1 1

X, 0 1 0 0 1 0 2

X4 0 0 0 1 -5 1 3

X3 0 0 1 0 3 -5 2

c 0 0 0 0 0 -1 -5

Taxum oOpa3om, B 0a3MCHOM pEIICHUH OCHOBHBIE TIEPEMEHHBIE UMEIOT I1e-
JIOYHUCIICHHBIE peteHus: x;=1, x,=2, x3=2, x,=3, HEOCHOBHBIC X5 U X PABHBI HY-
mro. [Tpu 3TOM 3HaUeHue 1eaeBON (PYHKIMU TSl 3TOTO PELICHUS PaBHO S.

0) Kpumepuu OueHUu8aHUs KomnemeHnyuil (pe3yiomamaoe):

KonTponbHas paboTa o1ieHuBaeTCs 1o CTO OAJIbHON CUCTEME, UCTIOJIb3Ye-
moit B UATD HUAY MUOMU. Tlpenonasarens, olieHuBasi paboTy, MPUACPKUBACT-
Csl CJICAYIOLIUX 1IKaJ OLlEHUBAHUS:

1) mpaBUIBLHOCTH PELIEHHBIX 3a/1ay:

- BCE pacyeThl BBIIIOJIHEHBI IPABMWIBHO — 80 OAJLJIOB;

- pacyeThl BBHIMOJIHEHBI C OJHOW-IBYMS apu(METHUECKUMH OIMIMOKaMU, HE
BIUSIOIIMMH HA JaJdbHEHIINE pacyeThl B KOHTPOJIbHOM paboTe — 75 0aios;

- pacyeThl BBINOJIHEHBI C O0OJee YeM TpeMsl apu(PMETUYECKUMH OLIMOKaMU,
HE BIUSIOIIMMHU Ha JaJbHEUIIINE pacyeThl B KOHTPOJIbHOMN padote — 70 0amios;

- pacyeTbl BBINOJIHEHBI C OJHON-ABYMS apuU(METUUYECKMMH OIIMOKaMH,
BIIMSIOITMMH Ha JaJbHEHUIIINE pacyeThl B KOHTPOJBbHOU padote — 50 GamnoB (mep-
BOHAuaJbHO); KOHTPOJIbHAs paboTa OTHpaBIsSeTCs Ha JOPaOOTKY;

- pacyeThl BBIMOJHEHBI ¢ O0jiee 4eM TpeMsi apuPMETHIECKUMHU OITMOKaMHU,
BIMSIOUIMMH Ha JaJIbHEHIINE pacdyeTbl B KOHTPOJbHOW padore — (0 O6amioB; KOH-
TpoJIbHAs paboTa OTHPABIISIETCS HA TOPAOOTKY.

2) mpoBepka pelleHus 3a7ad C HCHOJb30BaHUEM IaKeTa HHCTPYMEHTOB
MSEXxcel «I[Touck pemeHus»:

- 3aJlaya MpaBUIbHO CHOPMYIHPOBAHA, MPOBEPKA MPOBEIEHA MPABHIIBHO,
npeCTaBICHBI pe3ynbraThl B Buae ordyera MSEXcel «Ilouck pemenus» — 10 6an-
JIOB;

- MPOBEPKa MPOBEJIEHA MPaBUIIBLHO, 33/1a4a c(hOpMyIUpOBaHa HEKOPPEKTHO,
Npe/ICTaBICHBI pe3ybTaThl B Bujae otuera MSEXcel «Ilouck permenus» — 5 6an-
JIOB;

- MpOBEpKa NpOBEJEHa HEBEPHO, 3ajada cHOPMYIHpPOBaHA HEKOPPEKTHO,
npeCTaBiICHbBI pe3yabTaThl B Bujae otueta MSEXcel «Ilouck perenus» — 1 Oan-
JIOB;

- MpOBEpKa MpOBeJeHa HEBEPHO, 3aj1adya cHOopMyIHpoBaHA HEKOPPEKTHO
WM HE MpeJCTaBIeHbI pe3ynbTathl B Buie otueta MSEXcel «Ilouck pemenusy —
0 6ayoB.
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3) 3ammuTa KOHTPOJBbHOW pabOThl, yMEHHE TPAMOTHO U3bSICHIATHCS, YETKO U
JOTMYHO (OPMYIHPOBATh YCTHO CBOM MBICIH, apTyMEHTUPOBAHHO JIOKa3bIBATh
NPaBUIBHOCTD PEILICHHUS:

- CTYACHT TPaMOTHO HM3bBSICHSAETCS, YETKO M JIOTMYHO (OPMYIHPYET YCTHO
CBOU MBICJIH, apTYMEHTUPOBAHHO JIOKA3bIBAET PEIICHUE 3a7a4 KOHTPOJIBHON pado-
TBI - 10 OayIoB;

- CTYACHT TPaMOTHO H3bBSICHSAETCS, YETKO M JOTMYHO (OPMYIHPYET YCTHO
CBOM MBICIIM, HE apTyMEHTHPOBAHHO JOKA3bIBACT PEIICHUE 3a/1a4 - 5 6aloB;

- CTYZICHT TPAaMOTHO U3bBACHAETCS, OJHAKO HEUETKO U HEJIOTUYHO (POpMyIIu-
pYeT YCTHO CBOM MBICJIH, HE apryMEHTHPOBAHHO JOKAa3bIBACT pEIICHHE 3aaay - 2
Oaia;

- CTYJICHT HE BBITIOJIHSAET HUUETO U3 MEPEUUCICHHOTO B MyHKTe 3 - 0 Oasios.

8) Onucanue WKAaibl OUeHUGAHUA:
- 0T 90 mo 100 6anI0B — OTINYHO;
- oT 75 no 89 6aiIoB — XOPOIIIO;
- oT 60 10 74 GaIOB — YAOBJICTBOPUTEILHO;
- MmeHee 60 0aJI0B — HEYIOBJIETBOPUTEIIBHO.
[Ipu 3TOM KOHTpOJIBHAsI paboTa B I1eJI0M oricHuBaeTcs B 20 OalJIOB ¥ BXOJIUT
KakK OLICHOYHOE CPEJCTBO KOHTPOIbHOM TOUKHU No 1.

Koumponovuas paboma Ne 2

a) IIpumep konmponvuoi padbomer Ne 2

3aoaua 1.

[IpeanpusTrie MOXET BBHIMYCKaTh YE€THIPE BUAA MPOAYKITUHU, UCTIONB3YS IS
ATOTO TPH BHJIa pecypcoB. M3BecTHA TexHONOrMYecKas MaTpuiia A 3aTpaT Kaxmao-
ro M3 PECypCOB Ha €IWHUITY KaXKJAO0W MPOIYKIIMH, BEKTOp b 00beMOB pecypcoB U
BEKTOD C IICH MPOTYKIIHNH:

4 3 45 208
A=({2 5 02), b={107| c=(36 1425 50).
3 1 25 181

TpeOyeTcs onpenenuTb NPOU3BOJCTBEHHYIO MPOrpaMMy, 00eceurBato-
HIYI0 NPEINPUATHIO HAUOOJIBIIYIO BEIPYUKY IPHU UMEIOIINXCS OIPaHUYEHHBIX pe-
cypcax.

Pewenue. Matematnyeckass MOJIETb 3aJaud TaKoOBa: mpebyemcs Haumu
NPOU3800CMEEHHYIO NPOSPAMMY

X = X2 |,

MAKCUMUSUPYIOULYIO 8bIDYYUKY
Z = 36x1 + 14x2 + 25x3 + 50x4 — Mmax
npu oepaHuvderusdx no pecypcam
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2x1 + 5x, + 2x, < 107,
3x; + x5 + 2x3 + 5x4 < 181,

npuiyem no cmulcity 3a0a4u
x1=20,x, 20,3 =20,x4 =0.

Jlns pemeHust 3TOM 3aa4M JTMHEWHOIO IMPOTPAMMMUPOBAHUS CUMILIEKCHBIM
MCTOJOM CUCTCMY HCPABCHCTB IIPHU IMOMOIINU AOIMOJHUTCIIbHBIX HCOTPHULATCIbHBIX
HEU3BECTHBIX X5, X¢g, X7 3aMEHUM CHUCTEMOH JIMHEWHBIX alreOpandecKux ypaBHE-
HUH

{4x1 + 3x, + 4x3 + 5x, < 208,

4x, + 3x, + 4x3 + 5x4 + x5 = 208,
{le + 5x2 + ZX4 + Xg = 107,
3x1 + Xy + 2x3 + 5x4 + X7 = 181,

B KOTOPOH JONOJIHUTENIbHBIE IEPEMEHHBIE X5, Xg U X7 UMEIOT CMBICI OCTaT-
KOB pecypcoB (COOTBETCTBEHHO IMEPBOT0, BTOPOTO U TpeThero Buaa). Cpeau Bcex
pEIICHU CUCTEMBI YpaBHEHUMW, YAOBIIETBOPSIOIIMX YCIOBUSAM HEOTPULATEIBHO-
CTH

X120, =20,x3=0,x4=20,x5 =20, =0,x;, = 0.

HY>KHO HalTH TO PELIEHUE, IPU KOTOPOM IiesieBast (PyHKLUS IPUMET
HanOOoJIbLIEE 3HAYCHUE.

Bocnonb3yemcst TeM, 4TO MpaBble YaCTU BCEX YPABHEHUN CHCTEMbI HEOTPU-
LATEIbHBI, @ CaMa CUCTEMa UMEET MPEIIOYUTAEMbIA BUJ — JOMOIHUTEIbHbIE T1e-
pPEMEHHBIE SBISAIOTCS 0a3UCHBIMU, TO3TOMY MOXHO MPUMEHUTH CUMIUIEKCHBINA Me-
toa. [Ipouecc pemieHns 3anucad B BUAE MOCIEI0BATEIbHOCTH CUMIUIEKCHBIX Ta0-
v B Taoi. 1.

Tabmuna 1
C ba3suc h 36 14 25 50 0 O O [Mosicuenus
X1 Xy X3 X4 Xg Xg Xy
0 Xs 208 | 4 3 4 5 1 0 0 |zy=chA=7Cgj—c¢j
0 x 1072 5 0 2 0 1 0/|=12. n
0 x, 18 |3 1 2 ([5]0 0 1
Zy Oz | - -14 25 - 0 0 O min(A;< 0) =
—Z 36 50 —50,m1n( b; ) 2&
Ajg> 5
0 x. 27|12 2 o0 1 0 4 min(-6;-4;-5) = -6
0 x, 173/5[4/5 23/5 45 0 0 1 -
50 181/5 2/5 min(z; 173/5;181/5)22
X, 35 15 2/5 1 0 0 1/5 1oas 371
z, 1810-|-6 -4 -5 0 0 0 10
—Z VA
36 x, 27 |1 2 2 0 1 0 -1
o x, 13 ]|0 3 - 0 - 1 25
50 20 12/5 4/5 Bce A= 0,j=1,2,..,n
X, 0 -1 -45 1 - 0 4/5
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C DBasuc h 36 14 25 50 0 O O [Mosicuenus

X1 Xy X3 X4 Xe Xg Xy
3/5

Zy 1972-| 0 8 7 0 6 0 4

—Z Z

Kak BUIHO M3 MOCHEAHEN CHUMILUICKCHOM TaOJIHIIbI, ONTUMAILHOU SBIISCTCS
MPOU3BOJACTBEHHAS Tporpamma x; = 27; x,= 0; x3= 0; x,= 20, obecneunBaromas
NPEANPUATHAIO HAUOOJBITYI0 TPUObLIL z© = 1972; npu 3TOM 0CTaTOK pecypca mep-
BOro Buja xs = 0, Broporo Buja xg= 13, TpeThero suaa x,= 0.

Onenounsie kKo dumueHTs! Ay, A,, A3 1 A,IMEIOT CMBICI OIIEHOK TEXHOJIO-
Ui U TIOKa3bIBAIOT, HACKOJIBKO YMEHBIINUTCS BBIPYUYKA, €CJIA MPOU3BECTH EAUHUILLY
COOTBETCTBYIOIIEH NPOTYKIIHH.

Hampumep, korddunrienT Az = 7 npu nepeMeHHON X3 MOKa3bIBAET, UTO €C-
JIY TIPOM3BECTU OJIHY €IMHUILY TIPOJYKIIMU TPEThEro Buaa (OHa HE BXOJUT B OINTH-
MaJIbHYIO MPOU3BOJICTBEHHYIO ITPOTrpaMMy), TO BhIpYUYKa YMEHBIIUTCS Ha 7 pyO.

OcraBmmecs: koddduieHtsl Ag, Ag U A; UMEIOT CMBICT JBOMCTBEHHBIX
OLIEHOK PECYpPCOB M MOKAa3bIBAIOT, HACKOJIBKO BO3PACTET BBIPYUYKa, €CIU NEPBOHA-
YaJlbHbIE 3alachl COOTBETCTBYIOIIETO pecypca yBEIWYUTh HA €IUHHUIlY. Tak, yBe-
JUYEHUE Ha CIMHUILY 3araca MepBOro pecypca MpUBEAET K YBEIUUYECHUIO BBIPYUKU
Ha Ag = 6 equHMIL.

Jnsi mpoW3BOACTBA €AUHUIIBI MPOIYKIMHU IEPBOTO BHUAA MPOU3BOAUTEIND
JIOJKEH 3aTPAaTHTh, KAK BUAHO U3 MaTpulbl A, 4 € IMHULIBI pecypca IEpBOro BUJA,
2 eAVHULBI pecypca BTOPOro BUAA U 3 €QUHHULBI TPETHErO (JIEMEHTHI MEPBOTO
cToyioIa MaTpuilel). B 1ienax y;, y, U y;HaIm 3aTpathl cCOCTaBsT 4y; + 2y, + 3ys.
[Ipn peanuzanuu €IUHULBI IEPBOM NPOIYKIMU HA PHIHKE MbI MOJY4uu Obl 36
py0. CrnenoBarenbHO, BHYTPEHHSS OLIEHKA CTOMMOCTH PECYpPCOB, M3 KOTOPBIX
MO>XHO M3TOTOBUTH CIMHUILY TIepBOTO mpoxaykta (4y, + 2y, + 3y3), AoKHA CO-
CTaBJIATh HE MeHee 36 py0. AHAJIOTUYHbBIC YCIOBUS TOJDKHBI BBIMOTHATHCA U JUIS
BCEX OCTaJbHBIX BUIOB MpoAyKIuu. [Ipm 3TOM cymmapHas OLEHKa BCEX HUMEIO-
nuxcs pecypcon 208y; + 107y, + 181y,;. nommkHa ObITh MUHHUMAILHOM.

OxoHyaTeNnbHO JABOWCTBEHHas 3ajgada (QopMyiupyeTcss Tak: TpeOyeTcs
HANTH BEKTOP JBOWCTBEHHBIX OLICHOK Y = (Y; V,Y3), MHUHHUMH3UPYIOIIUI OOIIYIO
o1eHKy Bcex pecypcoB f = 208y, + 107y, + 181y; — min npu ycioBuu, 4TO 1O
KaXJIOMY BUY NPOAYKIIMA CyMMapHasi OIleHKa BCEX PECypCOB, 3aTpauylBaeMbIX Ha
MPOU3BOJICTBO €AWHUIIBI MPOAYKIIMHU, HE MEHBIIE BBIPYUKH, MMOJy4aeMoOil OT pea-
JU3aIUU €IUHULIBI ATON TPOTYKIINH:

4y, + 2y, + 3y3; =36
3y, + 5y, +y;=>14
S5y, + 2y, + 5y; =50

MpUYEM OIIEHKH PECYpPCOB HE MOTYT OBITh OTpUIIATENbHBIMU: ¥, = 0,y, =
0,y3 = 0.

3anuieM TeopeMy O JOMOJHIOUIEN HEXKECTKOCTH ISl 3TOM 3a]1a4u:
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y1 (4% + 3x, + 4x5 + 5x, — 208) = 0,
V2 (2x1 + 5x, + 2x, — 107) = 0,
v3(3x; + x5, + 2x3 + 5x, —181) =0,
x1(4y; + 2y, +3y; —36) =0,
x;(3y1 +5y; + y3 —14) =0,
x3(4y1 +2y; —25) =0,
x,(5y; + 2y, +5y; —50) = 0.
U TIOJICTABUM B OTH YPaBHEHUS YK€ M3BECTHYIO ONTHUMAIBHYIO MPOU3BO/I-
CTBEHHYIO nIporpammy x; = 27; x5, = 0;x3 = 0; x4 = 20:
y1(4-274+3-04+4-0+5-20-208) =0,
y2(2-27+5-0 +2-20—-107) =0,
y3(3:27+ 0+ 2-0+5-20-181) =0,
27(4y; + 2y, +3y; —36) =0,
0By1 +5y.+ y3—14) =0,
0(4y1 +2y3; —25) =0,
2005y, +2y, +5y;—50)=0

nimn

y,(208 — 208) = 0, 27(4y, + 2y, + 3y; — 36) =0,
v,(94 — 107) = 0,03y, + 5y, + ¥y — 14) = 0,
y5(181 — 181) = 0,0(4y, +2ys —25) =0,

20(5y; + 2y, +5y; —50) =0.

Bropoe u3 atux ypasuenwuii [y,(94 — 107) = 0] o3Hayaer, 4TO MOCKOJIBKY
BTOPOIl pecypc HUCIHOIb3YETCSI HE MOJHOCTHIO (TPU BBIMOJHEHUH ONTHUMAIbLHOMN
MPOU3BOJICTBEHHON TporpaMmbl pacxonayerca 94 emaununsl u3 107), ero aBoi-
cTBeHHas oreHka y, = 0. UerBeproe ypaBHeHue [27(4y; + 2y, + 3y; —36) =
0] o3Hauaer, 4TO MOCKOJIbKY MEPBBIA MPOIYKT BXOAUT B ONTHUMAIbHYIO MPOU3BO/I-
CTBEHHYIO Mporpammy (x;= 27), To cyMMapHasi JBOMCTBEHHAs OLICHKA PECYPCOB,
U3 KOTOPBIX MOKHO M3TOTOBUTH €UHUITY TIPOJyKTa repBoro Buaa (4y; + 2y, +
3y33) noikHa ObITH paBHA IieHe ATOro npoaykra (36 pyo6.). M3 nocnennero ypas-
HEHHUS CIEAYET, UTO MOCKOJIbKY YETBEPThII MPOAYKT BXOAUT B ONTUMAIbHYIO MPO-
U3BOJICTBEHHYIO TIporpammy (x,= 20), TO cymMMapHasi JBONCTBEHHAas OIICHKa pe-
CYypCOB, M3 KOTOPBIX MOYXHO HM3rOTOBUTH €IMHUILY MPOJAYKTAa YETBEPTOrO BHJIA
(5y; + 2y, + 5y3) nomkHa ObITH paBHa LieHe 3TOro TpoAykTa (50 py0.). Urak,

y2 =0
4y, +2y,+3y; —36 =0
5y +2y, +5y3;—50=0

PemuB 3Ty cucteMy ypaBHEHUH, OJYYUM OKOHYATEIBHO, UTO Y, = 6,Y, =
0,y, = 4.

3aoaua 2.

[To MeTomy ceBepo-3amaHOTO yIiia OBLI MOJYYeH ONTHUMATbHBINA TUIaH Te-
peBO30K. McenmenyeM ero Ha ONTUMAIBHOCTD.

70 120 150 130

30 30—

14



&
&
&
A

190 40 120 30 //////////
3 1 2

250 /////////////////// 120 130
5 6 3 7

Pewenue. Haunnatb MOXHO C JI000H CTPOKHM WM JHOOOTO CTOJOIA.
Hauynem c mepBoro cronbia, npunucas eMy Hoib. Ha mepBoM mare MOXHO HpH-
MUCaTh CTOJOIY JTFOOYIO OlleHKY. B mepBoM cT0011e HAXOAATCS JBE OTMEUEHHBIC
kietkn (1,1) u (2,1). X omeHkn AOMKHBI OBITH HYyJEBbIMH. M3 3TOTO yCioBwus,
3Hasl OIIEHKY MEPBOTO CTOJIOIA, HAMIEeM OIEHKH MePBOM U BTOPOU CTPOK.

Ouenka wietrku (1,1) = olleHKa MepBOW CTPOKU ILIIOC OIIEHKA MEPOBOTO
CTOJIONA ILJTIOC YHUCIIO B IIPABOM HMXHEM yrily KieTku (1,1) paBHO oneHka nepBoii
CTPOKH TUTIOC HOJb IUTIOC YEeThIpe paBHO Hymro. OTcrofa OIeHKa MEPBOM CTPOKH
paBHa MUHYC 4.

Onenka kietku (2,1) = oleHKa BTOPON CTPOKU IUTIOC OIIEHKA MEPOBOTO
CTOJIOIA IITIOC YKMCIIO B TPABOM HMIKHEM YIUTy KJIEeTKH (2,1) paBHO Oll€HKa BTOPOM
CTPOKH TUTIOC HOJIb TUTIOC TPH paBHO HYJI0. OTCIO/Ia OIIEHKA BTOPOM CTPOKH paBHA
MHUHYC 3.

Haiinennbie o1leHKH CTOJIONOB 3aMUIIEeM MO TaOIHIIeH, HallIEeHHbIE OIEHKH
CTPOK — CcrpaBa OT TaOJIHUIIBI.

[Tomyunm HOBYIO TabaULy 1:

Tabmuma 1
70 120 150 130 | Ouemkacrpo-
KN
30
30 4 7 2 3 B
40 120 30
190 3 12 4 3
120 130
230 5 6 3 7
\ Orenka cronomna \ 0 \ ‘ ‘

Teneps HaAAEM OTMEUECHHYIO KIIETKY, I KOTOPOW MU3BECTHBI OLIEHKA CTPO-

KM WU OlleHKa cronbma. Hampumep, kimetka (2,2). [[ns Hee m3BecTHa OIICHKA

cTpoku. OueHka KieTkd (2,2) = OlEHKa BTOPOUMl CTPOKHU ILIOC OLIEHKA BTOPOTO

CTOJIOIA TUTFOC YUCIIO B TTPABOM HUKHEM YTIy KjeTku (2,2) =(-3) + olleHKa BTOPO-
ro croibma +1 = 0. Orcroa oleHKa BTOPOTo CToI0Mma paBHa 2.

[Toyunm HOBYIO TabIUITY 2:
Ta0mura 2
70 120 150 130 OneHka CTpoOKU

30 30 4

190 ;gl////f;/12@///2//30////8/ -3
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120 130

250 5 6 3 7

O1enka cTono-
ma

Jlns oTMeueHHOM KieTKU (2,3) M3BECTHA TOJBKO OIllEHKAa CTpoku. OleHka
KJIETKH (2,3) = OlleHKa BTOPOIl CTPOKH ILTIOC OIIEHKA TPETHEro CTOJIONA IIIFOC YU C-
JI0 B TIPAaBOM HIDKHEM yriny kietku (2,3) =(-3) + omenka tpeTbero croodma +2 = 0.
Or1eHKa TpeThero cToao1a paBHa 1.

[Toy4yum HOBYIO TabIUIy 3:
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TaoOmuna 3

70 120 150 130 O1ieHKa CTPOKU
30 ? 4 7 2 3 4
190 40 . 120 . 30 , . 3
250 - . 120 . 130 ,
| Orenka cron6ua | 0 | 2 | 1 |

Onenka kietku (3,3) = OlLEHKA TPEThEH CTPOKU IUIIOC OLIEHKA TPETHEro
CTOJIOIA TUTIOC YKMCJIO B MPABOM HUKHEM Iy KieTku (3,3) = OlleHKa TpeThei
ctpoku + 1 + 3 = 0. OueHka TpeTbeil CTpOKU paBHa -4.

[Toyyum HOBYIO TabnuUILy 4:

Tabnuna 4
70 120 150 130 OrieHKa CTPOKHU
30
30 4 7 2 3 B
40 120 30
190 3 1 2 4 3
120 130
250 5 5 3 5 -4
| Onenxa cronbua | 0 | 2 ] 1 |

Onenka knetku (3,4) = ouEHKa TPEThEH CTPOKH IUIFOC OLEHKA YE€TBEPTOIO
CTOJIOLIA TUIFOC YMCJIO B MPABOM HUXKHEM yriy kietku (3,4) = (-4) + oreHka 4et-
BepToro ctoibma + 7 = 0. Ornenka 4eTBepToro cTojdia paBHa -3.

[Tonyuum HOBYIO TaOIUILy 5:

Tabmania 5
70 120 150 130 O1ieHKa CTPOKH
30
30 4 7 2 3 4
40 120 30
190 3 1 2 4 -3
120 130
250 5 6 3 7 4
‘ Ornenka cronlua \ 0 ‘ 2 ‘ 1 ‘ -3

HaiieHsl OIleHKM BCEX CTPOK M CTOJIONOB. BBIUMCINM OIEHKH BCEX KJICTOK
Y COCTaBUM MaTpPUILy OLICHOK.

Ornenka knetku (1,2)= oleHKa IepBO CTPOKU + OIIEHKA BTOPOTO CTOJNOIA +
YKCJIO B IPaBOM HIKHEM yrity kietku (1,2) =(-4) +2+7 =5,

Ouenka kietku (1,3)= oleHka nepBod CTPOKU + OIEHKA TPEThEro CTOJI0Ia
+ YKCII0 B MpaBOM HWKHEM yrity kieTku (1,3)=(-4) +1+2=-1. U T.1.

[Tosydyaem maTpuily OLIEHOK:
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0 5 -1 -4
0O 0 0 -2

1 4 O 0
Tak Kak MaTpuIa OLEHOK CONEPKUT OTPULIATENIBHBIE YUCIIA, TO TUIAH MTOCTA-

BOK SIBJISIETCSI HEONITUMAJIbHBIM. BbIOMpaeM KIIETKY ¢ HaMMEHbIIEH OLEHKOH. JTO
kietka (1,4). Ee ouenka paBHa (-4). 3ajmaya 3aKirodaeTcsi B TOCTPOCHHUM ITUKJIA
nepecuera. Beixonas u3z kietku (1,4) v IBUTasiCh TOJBKO 110 OTMEYEHHBIM KJIETKaM,
TpeOyeTcss BEpHYThCS B cTapTOBYIO KieTKy (1,4). Ilpu sTom 3ampemniaeTcs aenartb
JIBa TIOCJIEIOBATENbHBIX IlIara B OJJHOM CTpOKE WM B OJHOM cToiioue. Hanpumep,
noxxoaut muka (1,4) - (1,1) — (2,1) — (2,3) — (3,3) — (3,4) — (1,4). I'padpuuecku
LMKJI IPEJICTABJIEH HA PUCYHKE 1.

(1,1) (1,4)
- +
30
(2,1) (2,3)
+ -
40 30
(3,3) (3,4)
+ -
120 130

Pucynok 1 — [luxn nepecdera oLieHOK

CraproBoii knetke (1,4) npunumiem 3HaK «+». J[BUTasch Mo HUKITY, Yepeay-
eM 3Haku. Cpeu OCTaBOK B KJIIETKU €O 3HAKOM «-» (310 kietku (1,1), (2,3), (3,4))
Haiigem muHuManbHyto: min(30,30,130) = 30. Ilocne »Toro B KiIeTkax co 3Ha-
KOM «-» YMEHBILIUM MOCTaBKM HA 3TOT MUHUMYM, a B KJIIETKaX CO 3HAKOM «1» yBe-
JM4UM Ha 3TOT MUHUMYM. Kietka (1,4) cTaHOBUTCSI OTMEUEHHOM.

Ecnu nonyvyeHa ofHa KJieTKa ¢ HyJI€BOM MOCTaBKOW, TO OHA CTAHOBUTCS IY-
ctoil. B npumepe takux kierok ase (1,1) u (2,3). IlosTomy mycToil 00BSIBUM TOIb-
KO OJHY M3 HUX ¢ HamOonpmuMm Tapudom — kietky (1,1). B knerky (2,3) Oyner
c/iellaHa HyJieBas MOCTaBKa, U OHA OCTAaHETCS] OTMEUEHHOM. DTO JenaeTcs JJisl Bbl-
IOJIHEHHSI COOTHOULIEHMS: YHCIO OTMEYEHHBIX KJIETOK = YHUCJIO CTPOK + YHCIIO
cTOJ010B — 1.

[TorydyaeM HOBBIN TUTaH MOCTABOK (Tabnuna 6)

Tabnuia 6
70 120 150 130 OreHKa CTpOKU
30 ’ 4 7 2 > 3 0
190 70 3 120 1 % 4 -3
250 - - 150 . 100 g 4




| Orenka cronbua | 0 2 | 1 | -3 | |

TpeOyeTtcs cinenutb, 4TOObI CyMMBI IIOCTABOK 1O CTPOKAM U CTOJIOIAM ObLIN
PaBHBI MOIIHOCTSIM MTOCTaBIIMKOB U CIIPOCY NOTPEOUTENCH COOTBETCTBEHHO.

J1J1st HOBOTO IJIaHA HAXOUM OLIEHKH CTPOK U CTOJIOLIOB.

[Tomyyaem mMaTpuily OLIEHOK:

4 9 3 0
(O 0 O —2).
1 4 0 O

[Inan He onTUMalieH, T.K. OLIEHKA KJIETKH (2,4) MeHble Hy1. CTpouM i
Hee 1uKa nepecyeta: (2,4) — (3,4) — (3,3) — (2,3) — (2,4), rpadmyecku n300paxeH-
HBII HA PUCYHKE 2

(2,3) (2,4)
- +
0
(3,3) (3,4)
+ -
150 100

Pucynok 2 — [luki nepecyeTa O1eHOK

min(0,100) = 0. Kietka (2,3) craHoBuTCcs mycToH, a Kietka (2,4) oTMme-
yeHHOU (HyJseBas nocraska). HoBbli miiaH mocraBok (Tabnuia 7):

Tabmuma 7
70 120 150 130 Or1ieHKa CTPOKH
30
30 4 7 2 3 2
70 120 0
190 3 1 % 4 3
150 100
250 5 6 3 7 0
| Omnenka cron6a | 0 | 2 | 3 -1

J1J1st HOBOTO IJIaHA HAXOJUM OLIEHKH CTPOK M CTOJIOLIOB.
[Tosrydyaem maTpuily OLEHOK:

2 7 3 0
( 0 0 2 O).
-1 2 0 O

[Inan He onTuManeH, Tak Kak olleHKa kieTku (3,1) Mensbiie Hyns. CTpoum
i Hee nukia nepecuera: (3,1) — (2,1) — (2,4) — (3,4), n300pakeHHBIN Ha PUCYHKE
3.

(2,1) (2,4)
- +
70 0
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(3,1) (3,4)

100

Pucynok 3 — [luxn nepecdera OLieHOK
min(70,100) = 70. Kietka (2,1) ctaHoButcs mycroit. HoBblil mian mocra-
BOK (Tabmura 8):

TaOmuma 8
70 120 150 130 O1nieHKa CTpOKH
30
30 4 7 2 3 -1
120 70
70 150 30
250 5 5 3 7 -5
| Ouenxa cTon6ua | 0 | 1 2 | -2

J1J1st HOBOTO IJITaHA HAXOJUM OIIEHKH CTPOK U CTOJIOIIOB.
[Tomyyaem mMaTpuIily OLIEHOK:

37 3 0
(1 0 2 0).
0 2 0 O

Marpuiia OLIEHOK HE COJACPKUT OTpUIlaTebHBIX uucen. [lomydeH ontu-
MaJIbHBIN IJ1aH ocTaBok. CyMMapHbI€ 3aTpaThl HA EPEBO3KY I'Py3a PaBHBI:

3x30+1%x120+4%x70+5%x70+3x150+7x30=1500 pyo6-
JIEH.

[lepBoHaYalbHO CyMMapHbIE 3aTpaThl Ha MEPEBO3KY I'py3a, MOCYUTAHHBIE
METOJ/IOM «CEBEPO-3aaJHOr0 yria» cocTaBisuin 1690 pyorei.

[TocraBmuk A, momxeH noctaButh 30 enuuull rpys3a norpedurento B,. Ilo-
CTaBIIUK A, nojkeH noctaButh 120 enuuuil rpys3a norpedurento B,u 70 eauHui
rpy3a notpedurento B,. [loctaBimk A; gomkeH nmoctaButh 70 equHUI] Tpy3a Mo-
Tpedutento B;, 150 enqunuil rpy3a notpedutento B, 30 equnuil rpy3a notpedure-
o B,.

3aoaua 3.

HaiiTu ycnoBHblii skcTpeMyM GyHKimu f (X, X,) = x,X, 0pu x2 + x5 = 8.

Pewenue.x? + x2 = 8, 1.e. x? + x5 — 8 = 0. CocrasnseM pyHkiuo Ja-
rpanxka L(xq, x5, 1) = x1x, + A(x? + x% — 8). Haxoaum st 5Toit QyHKIMH
YaCTHBIE TPOU3BOIHBIE TIEPBOTO MOPSIKA:

—aaxL = —aaxL (%125 + A(xZ + x2 — 8)) = x, + 21x4,
1 1

I, = o, K12 + A(xi + x5 — 8)) = x1 + 2Ax,,
oL

= = x? + x2 —8.

[Tosyyaem cucreMy ypaBHEHUM:
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oL

| 0 X, +2Ax; =0
46—L=0 [ x1+2/1x2=0
aXZ 2 2
Lal’ X1 + x2 - 8 = O
1= "
Eciu x; = 0, 10 X, = 0 (ux 1-ro ypaBHenus). Torna x2 + x2 — 8 = 02 +
02 — 8 = —8 # 0, T.e. He BEINONHAETCA 3-¢ ypaBHeHue. [TosTomy x; # 0 u
24 = — ;2 (3 1-TO ypaBHEHHUS).
1
[ToacTaBum 31O B BTOpOoe ypaBHeHue: 0 = x; + 2Ax, = x; + (— i—z) Xy =
1

2
X

x; — = Otcrona xi = x2.
1

IToxcTaBuM 9To B TpeThe ypaBHeHue: 0 = x2 + x5 — 8 = 2x2 — 8, T.e.
x? =4, x; = +2. Ho x, = +x;. ITony4yaem uetsipe Touku: (2,2), (2,-2), (-2,2), (-
2,-2).

Ecnu cucrema ypaBHEHHI IMEET HECKOJBKO PEIICHH, TO MOKHO TIOCTY-
IUTh CJICIYIONMM 00pa3oM: HaiieM 3Ha4eHUs KCXoqHON GyHKuuu f(x1, X,) B
MOJTyYEHHBIX TOYKAX M CPEJIU ATHX 3HAYCHHI BEIOEpEM HaMOOJIbIIICe M HAUMEHb-
mree.

f2Q2)=2%x2=4,f2,-2)=2%x(-2)=—4,f(-22)=(-2)x2 =
—4, f(=2,-2) = (=2) X (=2) = 4, B TOUKAX fr,4, = 4 B TOUKaX (2,2) 1 (-2,-2),
fmin = —4 B TOUKaX (2,-2) U (-2,2).

0) Kpumepuu oueHueaHus KomnemeHnyuil (pe3yiomamaos):

KonTponbHas paboTa orieHuBaeTcs 1o CTo OAJIbHON CUCTEME, UCTIOJIb3Ye-
moit B UATD HUAY MUOMU. TlpenonaBarens, olieHuBast paboTy, MPUACPKUBACT-
Csl CJIEYIOLIUX IIKaJI OLIEHUBAHUS:

1) mpaBUIBLHOCTH PEUICHHBIX 3a/1a4:

- BCE pacyeThl BBITIOJIHEHBI IPABMIIHHO — 80 OaIIIOB;

- pacyeThl BBINOJIHEHBI C OJHOM-IBYMSI apu(METUUECKUMH OMIMOKaMHU, He
BIUSIOIIMMH HA JaJdbHEHIINE pacyeThl B KOHTPOJIbHOM paboTe — 75 0aios;

- pacyeThl BBIMOJHEHBI C O0Jee YeM TpeMsl apu(PMETUYECKUMU OLIMOKaMH,
HE BIUSIOIIMMHU Ha JaJbHEHIIINE pacyeThl B KOHTPOJIbHOM padoTe — 70 0aios;

- pacueTbl BBINOJHEHbI C OJHOW-IBYMsA apU(PpMETUYECKUMHU OIIMOKaMH,
BIIMSIIOITMMU Ha JaJbHEUIIINE pacyeThl B KOHTPOJIbHOU padote — 50 OannoB (mep-
BOHAYaJIbHO); KOHTPOJbHAs pab0oTa OTHPAaBIIAETCS HA TOPAOOTKY;

- pacyeThl BBIMOJHEHBI ¢ O0jee 4eM TpeMsi apu(PMETHICCKUMHU OITHOKaMHU,
BJIMSIOUIMMH Ha JaJIbHEHIINE pacdyeTbl B KOHTPOJbHOU padore — (0 6amioB; KOH-
TpoJIbHAs paboTa OTHPABIISIETCS HA TOPAOOTKY.

2) mpoBepka pelleHusl 3aJad C MCIOJIb30BAaHHUEM MaKeTa HHCTPYMEHTOB
MSEXxcel «ITouck pereHus»:

- 3aJja4ya MpaBUIbHO CHOPMYIIMPOBAHA, MPOBEPKa MPOBEAEHA MPaBHIBHO,
npeCcTaBaCHbBI pe3ynbTathl B Buae ordyera MSEXcel «ITouck pemenus» — 10 6an-
JIOB;
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- MIPOBEpKa MpOBeJeHa MPaBUILHO, 3a7a4a chOpMyJIMpPOBaHA HEKOPPEKTHO,
npeacTaBieHbl pe3ynbrarhl B Bujae ordyera MSEXcel «Ilouck pemenus» — 5 Gain-
JIOB;

- MpOBEpKa NpPOBEJIEHa HEBEpPHO, 3adada cHopMyIMpoBaHa HEKOPPEKTHO,
Npe/ICTaBICHBI pe3ybTaThl B Buje otueta MSEXcel «Ilouck perenus» — 1 6an-
JIOB;

- MpOBEpPKa MPOBEICHA HEBEPHO, 3a7ada cHopMylIHpoBaHA HEKOPPEKTHO
WIN HE TpeJCTaBICHBI pe3ynbraThl B Buie otdyeta MSEXcel «Ilouck pemenns» —
0 6amos.

3) 3ammTa KOHTPOJIBHOW PadOThl, YMEHHE I'PAMOTHO U3BSICHATHCS, YETKO U
JOTHYHO (OPMYIUPOBATH YCTHO CBOM MBICIIH, apTyMEHTHPOBAHHO IOKa3bIBATh
MPABHJILHOCTD PEIICHUS:

- CTYJEHT TPaMOTHO M3BACHAETCS, YETKO M JIOTUYHO (POPMYITUPYET YCTHO
CBOM MBICJIM, apIYMEHTHUPOBAHHO JI0KA3bIBAET PELIEHUE 3a7]a4 KOHTPOJIbHOU pado-
THI - 10 6ayIoB;

- CTYJEHT IPaMOTHO U3BACHAETCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO
CBOM MBICJIU, HE apTYMEHTHUPOBAHHO JIOKa3bIBAET PEIICHUE 3aja4 - 5 0aloB;

- CTYZICHT TPAaMOTHO U3bACHAETCS, OAHAKO HEUETKO U HEJIOTUYHO (POpMyIu-
PYET YCTHO CBOM MBICIH, HE apryMEHTHUPOBAHHO JOKAa3bIBACT pELICHHE 3a1ay - 2
Oanna;

- CTY/ICHT HE BBIIIOJIHSIET HUYErO U3 MEPEYUCICHHOr0 B MyHKTe 3 - 0 Oamios.

8) Oonucanue WKaabl OUeHUBAHUA:
- 0T 90 o 100 6anI0B — OTIMYHO;
- oT 75 1o 89 6anioB — XOPOIIIo;
- oT 60 10 74 GanIoB — yAOBIECTBOPUTEILHO;
- meHee 60 0aIoB — HEYIOBIETBOPUTEIHHO.
[Ipu »TOM KOHTpOJIbHAs paboTa B 1eJ0M olleHuBaeTcss B 20 OaJsIOB U BXOJIUT
KaK OLIEHOYHOE CPEJICTBO KOHTPOJbHOW TOUKH No 1.

6.2.4. Konmponsnas paboma Ne 3
a) [Ipumep Kkonmponwvnoi padbomer Ne3

3aoaua 1.
[lana cTpykTypHas cxeMa otpaciieil 1 u 2, npencraBiieHHas HaA pUCYHKE 1.

c Otpacis 1 150 -
400 | Koneu-
50 y HBI Mpo-
100 200 VKT
v
c Otpacasb 2 250 R
500 -
150

22



Pucynok 1 — CtpykrypHa cxema otpacieit 1 u 2

Pewenue. Nmeem x; = 400, x, = 500,y, = 150, y, = 250, x;; = 50,
X12 = 200, X1 = 100, Xop = 150

_ Xi1 _ 50 _ _ X1z _ 200 _ _ X212 _ 100 _
OTCIOI[a a1 = x = 200 = 0,125, aip = x =00 0,4‘, arq " 200
0,25,a,, = 22 =203,
X2 500
_ (%1 G2\ _ (0,125 04
CrtpykrypHas marpuiia A = ( . azz) = ( 0,25 0’3).
Torma max (0,125+0,25; 0,4+0,3)=0,7< 1. Marpuiia AnpoayKTHBHA.
X=AX+Y. IlycTb HOBBI!l BEKTOp BaJOBOr'O BBIITYCKa X=(z(5)8)

TOF,Z[a COOTBGTCTBYIOHH/Iﬁ BCKTOP KOHCYHOI'O IIPOAYKTA

Y=X—-AX=EX—AX = (E— A)X =
(6 D-Co5e o) G- % 120G -

_ (0,875 —0,4) (300) _ <0,875 x 300+ (—0,4) x 450) _ (82,5)
~\=0,25 0,7 /\450/  \ —-0,25x300+0,7%x450 / \240/

3ameuanue. Matematnueckas ¢pynkuus MYMHOX mactepa dynkmmii f,
nakera Excel mo3Boisiser ObICTPO NEPEMHOKHUTH MaTpUIlbl. [lepea BHI30OBOM 3TOMH
(GYHKIIUU HAJI0 BBIJEIUTH MBIIIKOW JAMANa30H SYEEK HYKHOTO pasmepa, Kyja Io-
Clie BBIMOJHEHUS TPOIEAYphl OyAeT MoMeIeH OTBeT. f, =»Mamemamuueckue —
MYMHOX — OK. TlosiBnseTcsi AManoroBoe OKHO, KOTOPOE HYKHO 3aloJHUTh. B
rpadax maccug I n maccus 2 yka3bIlBaeTCsl CChUIKA Ha SYEHKU, COAEpKallle 3Ha-
YeHHs 1-ro U 2-TO0 MaTpUYHBIX MHOXHUTEIIEH COOTBETCTBEHHO. [locne 3Toro Haxu-
maetcs He OK,, a omHOBpeMeHHas komOuHanus kiasum Ctrl+Shift+Enter.

[TycTh HOBBIN BEKTOP KOHEYHOrO MpoAyKTa Y = @88)

Hailinem cOOTBETCTBYIOIIMI BEKTOP BAJIOBOI'O BBITYyCKa X (3TO MOXHO Clie-
JaTh, TaK Kak MaTpuiia A IpoIyKTUBHA).

Y =(E—A)X =. Torna X = (E —A)~'Y. Marpuua (E — A)~! naseiBa-
ETCSI Mampuyei NOJHbIX 3ampan.

== (Cozs 07)

a b
BcnomunMm, uro oOpaTHas Matpuua Jijisi MaTpuisl B = ( d)BBIqI/ICJI;IeTc;I
C

.p-1_ _1 d —b
o ¢opmyine: B~ = — (—c 4 )

Torna
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ety 1 0,7 0,4 \ 200\ _
X=(E-A)"Y= 0,875x0,7—(—0,25)X(—0,4) X (0,25 0,875) (300) B

s (312,5) = (610)

3ameuanue. Maremaruueckas Qyukiuss MOBP mactepa pynkuuii f, maxe-
ta EXcel mo3Bonsier ObicTpo HaliTm OOpaTHy0 Marpuily. [lepem BBI3OBOM 3TOM
(GYHKIIMM HAO BBIICTUTH MBIIIKOM JMAaNa3oH S4YeeK HYKHOTO pa3mepa (MOpsSIoK
0oOpaTHOI MaTpHULIbl PaBeH MOPSAKY HMCXOMHON MaTpPHIIbI), KyJa MOCIE BBIIOIHE-
HUS MIPoLIeypHl OyAeT moMelleH oTBeT. f,, = Mamemamuueckue - MOBP — OK.
[TosiBisieTcs AMAIOroBo€ OKHO, KOTOPOE HYKHO 3anoJIHuTh. B rpade maccus yka-
3BIBAETCSl CCHUIKA HA SIYEUKH, COAEPIKALIUE AIEMEHTBI UCXOAHOW MaTpulsl. [locie
aToro Haxumaercas He OK, a OJHOBpEMEHHas KOMOMHAIUs KJIaBUII
Ctrl+Shift+Enter.

3aoaua 2.

['maBHOMY MHXEHEpY KOMIAaHUHM HaJA0 PelInTb. MOHTUPOBATh WM HET HO-
BYIO ITPOU3BOICTBEHHYIO JIMHUIO, UCTIONB3YIOUIYI0 HOBEHIIYIO TexHOJoTHI0. Eciu
HOBasl JIMHUS Oyner paboTaTh 0€30TKa3HO, TO KOMIIAHMS MOMY4YUT npuObuib 200
MJH. pyOnei. Ecou ona oTkaxer, yTo koMmmanusi notepser 150 muH. pyonei. [1o
OIICHKaM TJIaBHOTO MH)KEHepa cymiecTtByeT 60% IIaHCOB, YTO HOBasl MPOU3BOJ-
CTBEHHAs JINHUS OTKaXeT. MOXKHO CO37aTh DKCIIEPUMEHTAJIBHYIO YCTAaHOBKY, a 3a-
TEM PEIIUTb, MOHTUPOBATh WM HET MPOU3BOJCTBEHHYIO JIMHUI. JKCIEPHMEH-
TajbHas ycTaHOBKa oboaeTcs B 10 miiH. pyOneil. ['1aBHbIN MHKEHEP CUUTAET, YTO
cyuiectByeT 50% I1aHCOB, YTO HKCIEpPUMEHTaJbHasl yCTaHOBKa OyneT padoTarh.
Ecnu skcnepuMeHTanabHasl ycTaHOBKa OynieT paborars, To 90% 11aHcoB 3a To, 4TO
CMOHTHPOBaHHAasl MPOU3BOJICTBEHHAs JMHUS Takxke Oyner padorars. Eciu skcrie-
pUMEHTaIbHasl yCTaHOBKa He Oyaer padorath, To 20% IIaHCOB 3a TO, YTO MPOU3-
BOJCTBEHHAas JIMHUS 3apaboTaeT. CleayeT i1 CTPOUTh IKCIIEPUMEHTAIBHYIO YCTa-
HOBKY? CienyeT 1 MOHTUPOBATh NPOU3BOACTBEHHYIO JNUMHHIO? KakoBa oxunae-
Masi CTOMMOCTHAsI OLIEHKA HAWJIYYILIEero pereHus?

Pewenue.
200
Jlnans pagors
165 >
MoHnTtupyem -
mEmO - JIunus He paboTaeT -150
165 . 0
Vcranoska [ -7
aboTaeT 2 Feeee 0
725 P He MonTHpYeM @
JIMHUEO
Crpoum '
YCTaHOBKY .- MouTupyem
L 0 JUHHIQ__---==""""
VeraHoBKa~] A |.----""
72,5 e -10 He paboTaeT 3 K
1 He MOHTI:IE}"EM ~~~~~
JIMHHIO 0
He\(\J:FpQI/IM YCTaHOBKY
NG -10 Jlunus paGoraer 200
\\\ MouTupyem
™ 0 JIHHUAIO __o-==="""



B y3ne F BO3MOXHBI UCXOJIbI <«JIMHUSI padoTaeT» ¢ BeposTHOCTHIO 0,4 (4TO
npuHOcHT NpuObLIE 200) U «IMHHUS HE paboTaeT» ¢ BeposITHOCThIO 0,6 (4TO mpu-
HocuT yObITOK -150) = onenka y3ma F. EMV(F) = 0,4 X 200 4+ 0,6 X (—150) =
—10. D10 uncno numerca Hafg y3iaoM F.

EMV(G) = 0.
BBB y3ne 4 BbiOupaemM Mexay pelIeHHEM «MOHTHPYEM JIMHHIO» (OIEHKA
storo pemenust EMV (F) = —10) u pelieHueM «He MOHTHPYEM JIMHUIO» (OICHKA

sroro  pemeaus ~ EMV(G) = 0): EMV(4) = max{EMV(F),EMV(G)} =
max{—10,0} = 0 = EMV(G). DTy oleHKy 3amuiieM Haja y3JIoM 4, a pelicHHe
«MOHTHPYEM JIHHUIO» OTOPACHIBACM U 3a4CPKHBACM.

AHaI0TNM4YHO:
EMV(B) =0,9%x 200+ 0,1 x (—150) =180 — 15 = 165.
EMV(C) = 0.

EMV(2) = max{EMV(B),EMV(C)} = max{165,0} = 165 = EMV (B).
[TosTOoMy B y371€ 2 0TOpackiBaeM BO3MOXHOE PEIICHUE «HE MOHTUPYEM JIMHUIOY.

EMV(D) = 0,2 %200+ 0,8 x (—150) = 40 — 120 = —80.

EMV(E) = 0.

EMV(3) = max{EMV(D),EMV(E)} = max{—80,0} = 0 = EMV(E). Ilo-
ATOMY B y3j€ 3 0TOpachiBaeM BO3MOXKHOE PEIICHUE «KMOHTHUPYEM JIMHUIOY.

EMV(A) =05%x165+0,5%x0—10 = 72,5.

EMV (1) = max{EMV (A),EMV (4)} = max{72,5;0} = 72,5 = EMV (A).
[TosTomy B y371e 1 oTOpackiBaeM BO3MOXKHOE PEIICHUE «HE CTPOUM YCTAaHOBKYY.

OxnpaeMasi CTOMMOCTHAsI OIIEHKa HAWJIyYIIEro pPEelIeHus paBHA 72,5 MIIH.
pyoseii. Ctpoum yctaHoBKy. Ecnu ycraHoBKa paboTaeT, TO MOHTUPYEM JIMHUIO.
Ecnu ycranoBka He pa®oTaet, TO JIMHUIO MOHTUPOBAThH HE HAO.

3aoaua 3.
Haittu pemienne MaTpuaHOM Urpsl

1 4
A= (3 —2).
0 5

Pewenue. Tlpunumem cronbiiam BeposTHOcTH q U (1 — q) COOTBETCTBEH-
HO:

q(1—q)

1 4
i )
0 5
[Monyuum nuHelHbIe 3aBUCHUMOCTH U;(q) =1Xq+4 X (1—q) =4 —3q
(1), (@) =3xq+(=2)xA-q)=59-2 (2), p3(q) =000xq+5x
(1-¢q)=5-5q(3).
N3o6pa3um ux rpaduku (pucynok 1). 0 < g < 1.
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Pucynok 1 — I'paduku TMHEHHBIX 3aBUCUMOCTEMN

BossmeM BepxHIoro orubarornryro. Ito jomanas ABCD. Touka B — 310 TOU-
Ka C HAUMEHbIIEH BTOPO KOOpAMHATOM Ha 3Toi ormdOatomeil. Touka B — 3710 TOU-
ka nepeceyenus npsmMeix (1) u (2). [losTomy npunumem nepBoil CTpOKe BEPOAT-
HOCTh P, @ BTOPOM CTPOKE — BEPOATHOCTh 1 — P. BceM ocTabHBIM CTpOKaM mpu-
IIUIIEM HYJIEBBIE BEpOATHOCTH. Hailnem koopauHaTel TOUKH B.

4-30=50—-2,9= 3/ 4 (BEPOSITHOCTH MPUMEHCHNUSI HTPOKOM B cBOCH Iep-

BOM cTpareruun), | —q = 1 / 4 (BEpOATHOCTH MIPUMEHEHUsI UTPOKOM B cBoelt BTopoi

ctparerun). Bece nuudper urpok B nenuT Ha mosiHONEHHBIE «4eTBEpKu». [lepBbie
TpH 1U(DPBI OTHOCATCA K MEPBON CTPATETHH, a TMOCIEIHAS — KO BTOPOM CTpaTeTuu:
nepBas ctparerus (1, 2, 3, 5, 6, 7) u Bropas ctparerus (4, 8). I[lepen cBoum oue-
PEAHBIM XOJIOM UTPOK A CMOTPUT B TaOJNHILy CIydalHbIX uncel. Eciu «BbmagaeT

3_7
4, 8, TO OH Wrpaer BTOPYIO cTpareruto. Llena urper v = Wo = Mudpet 0 u 9 ur-

HOPHUPYIOTCH.
p 1 4
Hatinem perrenne s urpoka A: 1 —p| 3 —2
0 0 5

IXp+3X(1—-—p)+0x0=4Xp+(—2)Xx(1—p)+5x%x0, 10 ectb p
5 3 x_ /53 x_ 31
=5 1-p= o Jlnis urpoka Ap = (§'§' 0), anis urpoka Bq = (Z’Z)'
3aoaua 4. TpeOyeTcsi HAUTH ONTUMAJIbLHBIE CMEIIAHHBIE CTPATETHH B UTPE
u3 npumepa 1.7, cBeAs 3Ty Urpy K nape B3aMMHO JIBOMCTBEHHBIX 3a/1a4 JIMHEHHOTO
IPOTrpaMMHUPOBAHMUS.
Pewenue. Ot TutaTeXHONW MATPHUIIBI
A= (—2 3 4 1)
2 -4 -=-3-1
MyTeM 100aBJICHUS TOJIOKUTEIIBHOTO YiCia b = SmepeiineM k maTpuiie,
A = (3 8 9 4)
5 7 1 26
BCE 3JIEMEHTHI KOTOPOU TOJIOKUTEIIbHBI.

CeneM JaHHYIO MaTpUYHYIO UIPY K Mape JBOMCTBEHHBIX 3a/1a4 JJUHEHHOTO
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IporpaMMHUpOBaHHMs (coryiacHo Teopeme 1.2):
x4+ x; & min

31 +7x, =21
8x;+ x, =21
9x, +2x, =21
4x; +6x, =1

x;=20,x,20
Y1 +Y2 + Y3+ Y, > max

{33}1 +8y, +9y; +4y, <1
7y, + 1y, + 2y + 6y, < 1

y1=20,y,=20,y3=20,y, = 0.

PeIHaeM YPaBHCHUA U3 HepBOP'I CUCTCMBbI ypaBHeHI/Iﬁ IICPBOC U BTOPOC, TAK
KaK TPCTbC U YCTBCPTOC JACT OTPHUIATCIIBHBIC 3HAYCHUA X, II0JIYydAaCM:

1 = /53
Xz =1- 8X1

Tak kak BbIOpanu B cucTeMe X NEpBBIC J1Ba ypaBHEHUs, TO B CUCTEME Y 3a-
HYJISIIOTCSL Y3 U Yy
3y, +8(1—-7y;) =1

1="/53

y.=1-7y,
y2 =453

[TockonmbKy ONTHMAaNbHBIE PEIICHHS 3TUX 3a]a4 PaBHBI X~ = (6/ 53 5/ 53)

ny* = (7/ 537 4/ 53), ONTUMAJIbHBIE CMEIIIAHHBIE CTPATETUN UTPOKOB

c___ 1 6, 5/ \_ 6/ .5
P =g /53:°/53) = (°/113°/17)

t = ! 7/ 47 .a.0l=(7/ .4/ .q.
1 _7/53+4/53+0+0( /53’ /53'0'())—( /11: /11:0,0),

a [ICHA UI'pbIl
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—_ 1 _5=_2
e o)

0) Kpumepuu oyeHuGaHus KomMnemenyuil (pe3yibmamaos):

KoHntposnbHas paboTa o1ileHUBaeTCs M0 CTO OAITLHOM CUCTEME, UCTIONb3Ye-
moit B UATD HUAY MUOMU. Tlpenonasarens, olieHuBasi paboTy, MPUACPKUBACT-
Csl CJIEIYIOUIUX IIKaJl OI[CHUBAHUS:

1) mpaBUIILHOCTH PEIICHHBIX 33]1ay:

- BCE pacueThl BHINOTHEHBI TPaBUIBLHO — 80 06AIIOB;

- pacueThl BBIMOJIHEHBI C OJHOW-IBYMS apu(METUUECKUMH OIMIMOKaMU, HE
BJIMSIIOIIMMHE Ha JallbHEHIIINE pacueThl B KOHTPOJIbHOM pabote — 75 0asios;

- pacyeThl BBIMOJHEHBI C Ooee yeM TpeMs apupMETHYECKUMHU OIIUOKaMHU,
HE BIUSIOIIMMHU Ha JaJbHEHIINE pacueThl B KOHTPOJbHOMI padoTe — 70 0amios;

- pacyeTbl BBINOJHEHBI C OJHON-ABYMS apuU(METHYECKHUMH OIIHOKaMHU,
BIIMSIONIMMU HA JaJbHEUIIINE PacyeThl B KOHTPOJIbHOU padoTe — 50 OanoB (mep-
BOHAYAJIbHO); KOHTPOJIbHAs pab0oTa OTHPABIIAETCS Ha TOPAOOTKY;

- pacyeThl BBIMOJIHEHBI ¢ O0jiee 4eM TpeMs apuPMETHUECKUMHU OIIMOKaMH,
BIUSIOIUMH Ha JaJbHEHIINE pacueThl B KOHTPOJIbHOU paboTe — () 6ayioB; KOH-
TpoJIbHAs paboTa OTHPABIISIETCS HA TIOPAOOTKY.

2) mpoBepka pemnieHHs 3a7ad C HCIOJIb30BaHUEM IaKeTa WHCTPYMEHTOB
MSEXxcel:

- 3aJ]a4a TMpaBUIBLHO CHOPMYIMPOBAaHA, MPOBEPKA MPOBEAEHA MPABHIBHO,
IIPEJICTaBJICHBI pe3yibTaThl B BUjae oTueta MSEXcel — 10 6amios;

- TIPOBEpKa MpoBeJeHa MPaBUIBHO, 3a7ada chOpMyJIMpPOBaHA HEKOPPEKTHO,
IpeJICTaBJICHBI pe3yibTaThl B BUae oTueta MSEXcel — 5 Gaos;

- TIpOBEpKa MpOBEJCHA HEBEpPHO, 3amada cHOPMYyIHpPOBaHA HEKOPPEKTHO,
IpEeICTaBJICHBI pe3yibTaThl B BUae orueta MSEXcel — 1 Gamios;

- MpOBEpKa MpOBEJeHa HEBEPHO, 3ajada CHOPMYIHPOBAHA HEKOPPEKTHO
WIM HE NPeJCTaBICHBI pe3ysibTaThl B BUae otyeta MSEXcel — 0 6amios.

3) 3ammrTa KOHTPOJIBHOU PabOThI, YMEHHE TPAMOTHO U3BSCHATHCSA, YETKO U
JOTUYHO (POPMYJIUPOBATH YCTHO CBOU MBICIH, APTYMEHTUPOBAHHO JIOKA3bIBATh
MPaBUILHOCTH PEIICHUS:

- CTYJEHT TIPaMOTHO U3bBACHAETCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO
CBOM MBICJIM, ApTYMEHTHUPOBAHHO JIOKA3bIBACT PEIICHUE 3a/1ay KOHTPOJIBHOM pabo-
THI - 10 6amIos;

- CTYJEHT TPaMOTHO W3BACHSAETCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO
CBOM MBICIIM, HE apTyMEHTHPOBAHHO JIOKA3bIBACT PEIICHUE 3a7a4 - 5 OaoB;

- CTYZICHT TPAaMOTHO U3BACHACTCS, OAHAKO HEUETKO U HEJIIOTUIHO (PopMyIH-
pYyeT YCTHO CBOM MBICJIH, HE apryMEHTHPOBAHHO JOKA3bIBAET pEIICHHE 3aaay - 2
Oaiia;

- CTYJICHT HE BBIMIOJIHSAET HUUETO U3 MEPEUUCICHHOTO B MyHKTe 3 - 0 Oaios.

8) onucanue WKanbvl OUCHUBAHUS:

- 0T 90 1o 100 6anI0B — OTINYHO;
- oT 75 1o 89 6amiIoB — XOPOIIIo;
- oT 60 10 74 GaIoB — YJOBIETBOPUTEIHHO;
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- meHee 60 0aIoB — HEYIOBIETBOPHUTEIHHO.
[Tpu sTOM KOHTpOJIBHAs paboTa B 1eJI0OM olleHuBaeTcsi B 10 6amioB U BXOAUT
KaK OLICHOYHOE CPEACTBO KOHTPOJIbHOU TOUKHU Ne 2.

Koumpononas paboma Ne 4

a) Ilpumep konmpoavnoii pabomor Ne 4

3aoaua 1.

JlupexTop mpeAanpusTHs, TPOJAIONIETO TEICBU30PHI MAPKHU «Zarya» pertui
OTKPBITh MPEJCTABUTEILCTBO B 00JIACTHOM IIEHTPE. Y HETO UMEIOTCS aJIbTePHATH-
BBI TUOO CO371aBaTh COOCTBEHHBIN Mara3uH B OTACIBHOM MOMEIICHHUH, JITMOO Opra-
HU30BBIBATh COTPYJIHUYECTBO C MECTHBIMH TOPTOBBIMH IIEHTpaMH. Bcero MoxkHO
BBIJICJIUTH 5 albTEPHATUB peIICHUs: A1, Ao, Az, A4, As. YCIeX IpeanpusTUs 3aBU-
CUT OT TOTO, KaK CIIOXKHUTCS CHUTYyallds Ha PBIHKE IPEIOCTABIAEMBIX YCIyr. DKC-
MIEePTHI BBIACISIOT 4 BO3MOXKHBIX CIIEHAPHUS PAa3BUTHSI CUTYaIlUU: S1, Sy, S3, Sy, [pu-
OBLIb MPEINPHUATUS JI1 KaXI0W aJIbTEPHATUBBI IIPH KaXKJIOM CIICHAPUM Pa3BUTHUS
CUTYaIlMH NPECTAaBICHa MATPULIEH BHIMIPHILIEH a;; (MJIH. pyOJel /rox).

AJbTepHATHB

Ay 8 12 14 5
A, 9 10 11 10
As 2 4 9 22
Ay 12 14 10 1
As 15 6 7 14

BriOpath onTUMalibHYIO0 CTpaTeruio, UCTONb3ys Kputepuu Jlarunca, Bamb-
J1a, MaKCUMaJIbHOTO onTuMu3Ma, Casumxka, ['ypBuna.

Pewenue. Kpurepuii Jlanjiaca, OCHOBaHHBIM Ha NPEINOI0KEHUH, YTO
KKl ClIeHapUil pa3BUTHUSL CUTYAIlMU (COCTOSIHUSL «IIPHUPOJb») PABHOBEPOSITEH.
[ToaTOMy, AJI1 PUHATHS pELIEHUsI, HEOOXOAUMO PacCUUTaTh (QYHKUHUIO MOJIE3HO-
cTi Finns ka0l abTepHaTUBBI, pABHYIO CpeAHeapuPMETHUECKOMY MOKa3aTeneu

1
MPUBJIEKATEIBHOCTH MO KaXKJIOMY «COCTOSIHHIO IPUPOIb»: F; = — iyt

1 1

Fl:Z(8+12+14+5):9’75; FZ:Z(9+10+11+10):10;

1 1
F; =Z(15+6+7+14)=9,25; F4:Z(12+14+10+1):9’25; Fs =
1
Z(2+4+9+22) = 10,5

BriOupaetcs Ta anpTepHaTHBA, IS KOTOPOH (PYHKITUS MOJIE3HOCTH MaKCH-
MaJlbHa, T.€. aJbTepHaTHBa As.

1) Kpurepuit Baabaa, 0CHOBaHHBIN HA MPUHIUIIE MAKCUMAJIBHOIO TEC-
CUMHU3MA, TO €CTh Ha MPE/IOJI0KEHUH, YTO MPOU30HIeT Haubojee Xyl crieHa-
Pyl pa3BUTHSI CUTyallUM U PUCK HAMXYJILIETO BAPUAHTA HYKHO CBECTH K MUHHUMY-
My. s mpuMeHeHHsT KpUTEpHusi HYXKHO JUISl KaXXJO0W allbTepHATHBBLI BBHIOpATh
HaUXYAIIMN TIOKa3aTelb MPUBJIEKATEILHOCTH a;(HaUMEHBIIEEe YUCIO B KaXKIOU
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CTPOKE MATPHIIbl BBIMTPHINICH) M BHIOpATh Ty albTEPHATHUBY, ISl KOTOPOU ITOT
MoKas3areiib MaKCUMaJIbHBIA. a; = 5,a, = 9,a3 = 2,a, = 1,a; = 6. BuaHo, 4to
HAaWJIY4YIIMM U3 HAUXYAIIUX TOKa3aTelel oOyanaer aimpTepHaTHBa A, I HeEe
a, = 9 - HauOobIICe.

2) Kpurepunii makcumajabHoro onrumusma. Haubonee npocToil Kpu-
TE€pU, OCHOBBIBAIOIIMIICA HA UAEE, UTO PYKOBOJAMTEND NMPEANPUATHS, UMES BO3-
MOHOCTh B HEKOTOPOU CTENEHU YIPaBJIATh CUTYalHEH, paCCUUTHIBAET, YTO MPO-
U30MJIET TaKOE Pa3BUTHE CUTYyAIMH, KOTOPOE UIsl HETO SBJISIETCS] HauboJiee BhIro -
HbIM. B COOTBETCTBHM C KpUTEPUEM NPUHUMAETCS aIbTEPHATHUBA, COOTBETCTBYIO-
njasi MaKCUMaJdbHOMY 3JIEMEHTY MATPHUIIbl BBIMTPbIIEH. [ IpUBENEHHOTO MpH-
Mepa 3TO A3, = 22, IOATOMY BBIOMpAETCS ajJbTepHATHBA As3.

3) Kpurtepuii CaBumxka, OCHOBaHHBIITHA TPUHIIMIIE MUHUMU3AIUU MO-
TEpb, CBA3AHHBIX C TEM, UTO PYKOBOJIUTEIb MPEANPUATHS IPUHSIT HE ONTUMAIIBHOE
pemienue. s pemieHus 3aa4nd COCTaBISIETCSl MaTpUlia NOTepb, KOTOpasi Ha3bIBa-
€TCsS MATPHIE PUCKOBT;;, KOTOPas IOJIy4aeTCss U3 MATPUILIbl BEIMIPBIIIEN a;;ITy-
TE€M BBIYMTAHUS U3 MAaKCUMAJIBHOTO JIEMEHTA KaKJOTO CTOJIOIA BCEX OCTaJIbHBIX
DJIIEMEHTOB.

AJpTepHATHB
A:Hapj S1 S2 S3 Sy

Ay 7 2 0 17
A, 6 4 3 12
As 13 10 5 0
Ay 3 0 4 21
As 0 8 7 8

Hanee, s Kaxa0W allbTE€PHATUBBI OMPe/IeNisieM BEJTUYUHbBI b;, paBHbIEC MaK-
CUMAJIbHOMY PHUCKY (HauOoOJbIlIee YKUCIO B KaXJAOW CTPOKE MAaTPUIbl PUCKOB) U
BBHIOMPAIOT Ty aJbTEPHATHUBY, IS KOTOPOW MaKCHUMalbHBI PHUCK MHHUMAJICH.
by =17,b, =12,b; = 13,b, = 21, bs = 8. by = 8 — MHHHUMAaIBHO, TOITOMY
BBIOMpAeTCs ambTepHATHBA As.

5) Kpurepuii I'ypBuna. 310 camblii yHUBEPCAbHBIA KPUTEPUN, KOTOPBIN
MO3BOJIAET YINPABISTh CTENEHBIO «ONTUMH3MA - TECCUMH3Ma» PYKOBOIUTEIIS.
BBeaem HeKkOTOpBIN KOA(PGUIIUEHT 0, KOTOPBIM HazoBeM K03 ¢UIIUEeHTOM /10Be-
pusiiui Ko3PPUIMEHTOM ONTUMU3MA. ITOT KOIPPUIIMEHT MOKHO UHTEPHPETH-
pPOBATh KaK BEPOSATHOCTh, C KOTOPOU MPOU3ZOUIET HAWIYUIIUN U1 PYKOBOAUTEIIA
npeanpusaTus ucxona. Mcxoast U3 9TOro, HaUXyAIIUA BapUAHT MOXHO OXHUJATh C
BeposiTHOCTHIO (1-00). Koadduuent nosepus a mokasbiBaeT, HACKOJIbLKO PYKOBO-
JTUTENb TIPEANPUSATHS MOXKET yNpaBisTh CUTyallue U B TOW WJIM MHOW CTENCHU
paccuuThIBaeT Ha OJaronpusATHBIA A1 Hero ucxoa. Eciu BepossTHOCTH Onaronpu-
SATHOTO W HEOJArompusTHOTO CIIEHApUsl PA3BUTHSI CUTYyallMM PAaBHBI, TO CJIEAYET
npuHATH 0=0,5.

Jls peanusanvy KPUTEPUS ONMPENENSIOTCS HAMIYUYLNIME 4] M HauXyIlIue
a; 3HAYEHHWE KaXKIO0i albTepHaTUBE 110 GopMynam: aj = max; a;j, a; = min; a;;.
Jlanee, BBIYHCISIOTCS (YHKIIUUA TOJIE3HOCTH TIO opmyie: F; = ai+ Xa+a; X
(1 — ). Beibupaercs Ta anpTepHaTHBA, I KOTOPOH (DYHKIHS ITOJE3HOCTH MakK-
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CUMAJIbHA.

[Ipenmnonoxum, 4To 7Sl HAIIETO MPUMEpPAa PYKOBOAUTENDL JOCTATOYHO YBE-
PEH B MOJOXHUTEIBHOM PE3YyJIbTAaTE M OLICHUBAET BEPOSITHOCTh MAKCHUMAJIbHOIO
ycriexa B 0=0,7.

F,=14%x0,7+5x%x0,3=11,3; F,=11x0,7+9x0,3=104;
F;=22%x07+2x%x03=16,0; F,=14x07+1x%x03=10,1; F;=15xX
0,7+6x03=123

B cooTBeTcTBUM ¢ pacueTamu cieayeT BhIOpaTh anbTepHAaTUBY A3. Ecnu xe,
PYKOBOJUTEIb HE OUYEHb YBEPEH B MOJIOKUTEIBHOM UCXOJE U PACLICHUBAET €TI0 Be-
pPOATHOCTH nopsizika 0=0,2, TO (YHKIIUHU MOJIE3HOCTU PABHBIL:

F,=14%x02+5%x08=68 ; F,=11%x024+9%x08=94; F;=
22x02+2x%x08=6;, F,=14%x02+1%x08=3,6; F;=15X0,2+6X
08=178

BunHo, 4TO B 3TOM Ciy4ae ClelyeT NMPUHATHh Ay, s KOTOPOro (yHKLHUS
ITOJIE3HOCTH MAKCHMAJIbHA.

Crnenyer otMeTuTs, 4to npu a.=0, Kputepuil ['ypBuIia nepexoauT B Ieccu-
MUCTHYECKUW Kputepuil Banbaa, a npu a=1/ — B KpUTepuili MAKCUMAJIBHOTO OITH-
MH3MA.

3aoaua 2.
Marpuiibl BEIATPBILIENR UTPOKOB TAKOBBI:
q p(l—q) q (1—g)
_ -8 0 _ -8 -10
A_(l—p)(—lo —1) " B_(l—p)( 0 _1)

Pewenue 1. CMemaHHble CTpaTErMyd WIPOKOB NPEACTABUM B BUIE P =
(p; 1- p)H q= (CI, 1- q)a raep € [0'1]1 q € [071]

[Ipu 3TOM MaTeMaTHYeCKOe 0>KMIaHUE BBIMTPHIIIA IIEPBOTO UTPOKA PABHO

Mi(p,q) = -8pq —10(1-p)g—(1-p)A-g)={@-9q+p-1

AHaNOrnyHO ONpEAEAeTCS MaTEMAaTHYECKOE OKUJAHUE BBIMIPHIIIA BTOPO-
IO UIPOKa:

M;(p,q) = —8pq—10p(1—q)—(1-p)A—-q@)=@—-9Dp+q—1.

Hawny4mmit rapaHTUpOBaHHBIN BBIMTPHILI IEPBOIO UTPOKA PABEH

= Jh i M = Jgh i (0~ et p 1) =

=p(( =9 1+ = 1) = e (2 —10) = =6

Vumu, uro (p —9) < 0, Tak xak p € [0,1], mOATOMY BHE 3aBUCHMOCTH OT
pmingepo11((p — 9)q + p — 1)6ymer mocturatsest mpu q = 1, a MaKCHMHHHAS
CTparerus mEpBOro UIPOKa, COOTBETCTBYIOIIAS 3TOMY HAMJIy4YIIEMY TapaHTHPO-

BaHHOMY BbIUTpHIITY, P = (1,0), T. €. MAKCUMHUHHAS CTpATETUsI IEPBOTO UTPOKA —
MIPU3HATHCSA U MOJIYYUTh BOCEMb JIET 3aKJIFOUEHHUS.
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AHQJIOTMYHO HAXOJMM HAWIYyYIIMH TapaHTUPOBAHHBIA BBIUIPHIII BTOPOIO
UrPOKa

P = a0 = g i (0 = Op +a —1) =

= ey (@9 1 a 1) = g (2 —10) = 8

¥ €ro0 MaKCUMHUHHYIO cTpaTeruio ¢ = (1,0) — mpusHaThCes.
OueBHIHO, MAKCUMHUHHBIE CTpaTeruu 00pa3yroT paBHoBecue Hoaia.
Peuwenue 2.110 matpune A saxogum uncina C = —8 + (—1) — (=104 0) =

1,a = —1 — 0 = —1 u pemraem cuctemy:
{(p—l)(q+ =0
p(g+1)=0 '

rae noxyyuM p = 1.

[To marpurie B HaxomuM umcina D = by + by, — (by; + byy) = -8+
(-1)-(0+(-10)=1,b =b,, — by, = —1—(—10) = 9 u pemraem cucTeMy:

{(q —D@E-9=20

qp—-9)=20 '

rae noiayunm q = 1.

Torna cpenuuii BRIMTPHINT UTpoka A (MepBOro UTpoKa) paBeH:

Mi(p,q) = -8pq—10(1-p)q—(A1-p)A-q)=@—-9)q+p—1=
1-9)-1+1-1=-8.

Cpennuil BEIMTPBILI UTPOKA B (BTOpOro Urpoka) paBeH:

M;(p,q) = -8pq —10p(1—q) -1 -p)1—-q@)=@—-Dp+qg—-1=
1-9)-1+1-1=-8.

OueBHIHO, MAKCUMHUHHBIE CTpaTeruu 00pa3yroT paBHoBecue Hoia.

3aoaua 3.

Urpa «/lumemMma 3akiir04eHHBIX» B KOONEPATHBHOM BapuaHTe). Tpebyercs
HaWTH NEPETOBOPHOE MHOXKECTBO M pelieHue Homma B urpe, onncanHou B IpuMepe
3.1 (IBoe mpecTynHUKOB (TIEPBBIA U BTOPOM UTPOKH), TIOJJO3PEBAEMBIE B COBMECT-
HOM COBEPILIEHHH TSDKKOTO MPECTYIUICHUS, HAXOASITCS HW30JMPOBAHHO JPYr OT
Jpyra B MPEABAPUTEIILHOM 3aKII0YeHUH. [IpsiMble yIHMKM y CEeICTBHUS OTCYTCTBY-
10T, TIOATOMY yclieX OOBHHEHHUS 3aBUCUT OT TOTO, MPU3HAIOTCS JIM 3aKJIIOUECHHBIE.
VY KaXI10ro M3 3aKJIFOYEHHBIX €CTh JABE CTPATETUU: MPU3HATHCS (TIepBasi CTPATETus)
WIM HE Mpu3HaBaTbes (BTopas ctparerusi). Eciam 06a mpecTynHHUKa MPU3HAIOTCS,
TO OHM OyIyT NMPU3HAHBI BUHOBHBIMHU U MPHUTOBOPEHBI K BOCBMHU TOJ[aM 3aKjtoye-
Hus. Eciv HU OJIMH W3 HUX HE MPU3HAETCA, TO MO OOBMHEHHIO B OCHOBHOM IIpe-
CTYIUICHUHM OHU OYIYyT ONpaBliaHbl, HO CYyJ BCE-TaKH NMPU3HAET UX BUHY B MEHeEe
3HAYUTEIBHOM IPECTYIIEHUN (HAPUMEp, B HOLIEHUH OPYKHsI), B PE3yJIbTaTe Ye-
ro ob6a OynyT MPUTOBOPEHBI K OJHOMY TOoay 3akitoueHus. Eciaum e mpusHaercs
TOJIBKO OJIMH M HUX, TO MpU3HABIIUHCA OyAeT OCBOOOXKICH (3a MOMOIIb CIeH-
CTBHUIO), a IPYrol MpEecTynmHUK OyAeT MPUTOBOPEH K MAKCUMalbHOMY CPOKY 3a-
KIIIOUEHUS — K JAECSITH rojaaMm. TpeOyeTcs ompeneanuTh MaKCUMHUHHbBIE CTPATETUU
UTPOKOB U paBHOBecHs Hoaia, eciiv Takue €cTh) NMpU YCIOBUH, YTO 3aKIIOUYEHHBIE
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MOTYT OOMEHHUBATHCS MHHOPMAITHEH.
Pewenue. MHOXECTBO BCEX BO3MOXHBIX IMap BBIUTPHINIEH UTPOKOB TIpEI-
cTaBJieHO YeThipexyroiasaukoM ABCD na puc. 3.1.

[e»]

al=-8

-12

Pucynok 1 - MHOXECTBO 0KUIAAEMBIX BBIMTPBILIEN, MHOXKECTBO [lapeTo u
MEPETOBOPHOE MHOKECTBO B KOOMIEPATUBHOM BapHaHTE UTPHI «Jlnmemma 3akiio-
YCHHBIX)

OueBuaHo, MHOkecTBO I[lapero coorBercTByeT nmomanoit BCD, a mepero-
BOpPHOE MHOkeCTBO — JiomaHoi ECF.

[Mpsimast, mpoxossias yepe3 Touku B(-10, 0) u C(-1, -1), 3amaercs ypaBHe-
auem M, = (-M;-10)/9, a npsimas, npoxonsiias yepe3 Touku C(-1, -1) u D(0, -10),
— ypaBuenuem M, = -9M; - 10 , mosTomy dynkums Hoamia

N(M1:M2) = (Ms + 8)(M2 + 8) =
(M, + 8) (8 - W),Ml € [-8,—1],
(M, + 8)(8 — 9M, — 10), M, € [-1,— 2/9]

—M? + 54M,496
_ 1 . 1 ,M; € [-8,—1],

—9MZ — 74M, — 16, M, € [-1,—2/9].

®ynkiuio Haia Ml paccMaTpuBaeM Ha IEPErOBOPHOM MHOXKECTBE, T. €. Ha
nomanor ECF, mpu atom otpe3ok EC 3anaercs ypaaenuem M, = (-M; -10)/9 npwu
M: € [-8, -1], a otpe3ok CF 3amaercs ypaBHenuem M, = -9M; -10 npu M, = -9M; -
10€[-8, -1] (umm, yto 3xBUBaIEHTHO, Tpu M€ [-1, -2/9]).

Maxkcumym ¢yHknuun Hoima Ha meperoBOpHOM MHOXECTBE JOCTHTacTCs B
touke M;= -1 (rpaduk pynkuuu Homra npencrasien Ha puc. 3.2).

[Tpu sTom M;= -9 M;-10 = -1.
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Ha puc. 1 pemenne Homa coorBercTByeT Touke C, MOSTOMY €CIH 3aKIIIO-
YEHHBIE UMEIOT BO3MOXKHOCTh IIEPETOBAPUBATHCS, TO OHU MOT'YT JIOTOBOPUTHCS HE
IIPU3HABATHCS BIBOEM, M TOT' /1A ITOJIyYaT BCETO 110 OJHOMY I'OJly 3aKJIFOUCHHS.

60 4N (M,)

50 A

10\

O
U

-10
-20

Pucynok 2 — I'padux ¢pynkunn Hama B KOOnepaTHBHOM BapHAHTE UTPbI
«JlniteMma 3aKIOUECHHBIX»

0) Kpumepuu oyeHueaHus KomnemeHuuil (Pe3y1bmamaos):

KonTponbHas paboTa o1ieHuBaeTCs 1o CTO OAJIbHON CUCTEME, UCTIOJIb3Ye-
moit B UATD HUAY MUOMU. Tlpenonasarens, olieHuBasi paboTy, MPUACPKUBACT-
Csl CJICIYIONTUX IIIKaJI OICHUBAHUS:

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BBIIOJIHEHbBI IPABUWIIBHO — 80 OAJLJIOB;

- pacyeThl BBIMOJHEHBI C OJHON-ABYMS apU(PMETHYCCKUMHU OIMOKAMH, HE
BIUSIOIIMMH HA JaJdbHEHIINE pacyeThl B KOHTPOJIbHOM paboTe — 75 0aios;

- pacyeThl BBIMOJIHEHBI C O0Jee YeM TpeMsl apu(PMETHUECKUMH OIIMOKaMH,
HE BIUSIOIIMMHU Ha JaJbHEHIINE pacyeTbl B KOHTPOJIbHOU padoTe — 70 0amios;

- pacyeThl BBHITIOJHEHBI C OIHOW-IBYMS apU(PMETHYCCKUMU OITUOKAMH,
BIIMSFOITMMH Ha JaJbHEHUIINE pacyeThl B KOHTPOJBbHOU padote — 50 GamnoB (mep-
BOHAYaJIbHO); KOHTPOJbHAs pab0oTa OTIPAaBIIAETCS Ha TOPAOOTKY;

- pacyeThl BBIMOJHEHBI ¢ O0jiee 4eM TpeMs apuPMETHIECKUMHU OIIMOKaMHU,
BIUSIIOMUMH Ha JaldbHEHIINE pacueThl B KOHTPOJIbHOU paboTe — () 6aysioB; KOH-
TpoJIbHAs paboTa OTIPABIIAECTCS HA TOPAOOTKY.

2) mpoBepka pemieHus 3a7ad C HCIOJIb30BAHUEM TMAKeTa WHCTPYMEHTOB
MSExcel:

- 3aJlaya MPaBWIbHO CHOPMYIHPOBAHA, MPOBEPKA MPOBEJECHA MPABHIIBHO,
IpeICTaBJICHbBI pe3yibTaThl B BUae orueta MSEXcel— 10 6amios;

- MMPOBEPKa MPOBEJICHA MPaBUJIBLHO, 33/1a4a c(HOpMyIUpPOBaHa HEKOPPEKTHO,
IIPEICTaBJICHBI pe3y/bTaThl B BUae oTueta MSEXcel—- 5 6amnos;

- MpOBEpKa NpPOBEJIEHa HEBEpPHO, 3adada chHopMylIuMpoBaHa HEKOPPEKTHO,
IpeICTaBJICHBI pe3yibTaThl B BUae oTueta MSEXcel — 1 6amios;

- MpOBEpKa MpOBeJeHa HEBEPHO, 3ajgada CHOPMYIHPOBAHA HEKOPPEKTHO
WIM HE MPEJCTaBICHBI pe3ysbTaThl B Buae otyera MSEXcel — 0 6amos.
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3) 3ammuTa KOHTPOJBbHOW pabOThl, yMEHHE TPAMOTHO U3bSICHIATHCS, YETKO U
JIOTUYHO (POPMYIUPOBATH YCTHO CBOU MBICIIH, apryMEHTHPOBAHHO JOKa3bIBATh
MPaBUWJIBHOCTh PEIICHUS:

- CTYJEHT I'PaMOTHO H3BSCHSETCS, YETKO U JIOTUYHO (HOPMYJIUPYET YCTHO
CBOHW MBICIIM, apTyYMEHTUPOBAHHO JIOKA3bIBACT pPEIICHUE 3a7a4 KOHTPOJIbHOM pabo-
TBI - 10 OayIoB;

- CTYJEHT I'PaMOTHO H3BSCHSETCS, YETKO U JIOTUYHO (OPMYJIUPYET YCTHO
CBOM MBICITH, HE apTyMEHTHPOBAHHO JOKa3bIBACT PEIICHUE 3a/1a4 - 5 0ajlioB;

- CTY/ICHT TPaMOTHO U3BSICHSIETCS, OJTHAKO HEUETKO U HEJIOTUYHO (POopMyu-
pyeT YCTHO CBOM MBICIIH, HE apr'yMEHTHPOBAHHO JOKa3bIBACT PEIICHHE 3a1a4 - 2
Oaia;

- CTY/ICHT HE BBIIIOJIHSIET HUYErO U3 MEPEYUCICHHOr0 B MyHKTE 3 - 0 Oamios.

8) Onucanue WKaabl OUeHUBAHUA:

- 0T 90 mo 100 6anI0B — OTIMYHO;

- oT 75 1o 89 6aioB — XOPOIIIo;

- o1 60 10 74 GaIOB — YAOBJICTBOPUTEILHO;

- MmeHee 60 0aJI0B — HEYIOBJIETBOPUTEIIBHO.

[Ipu 3TOM KOHTpOJIBHAsI paboTa B I1eJI0M oricHuBaeTcs B 20 OalJIOB U BXOJIUT
KaK OLICHOYHOE CPEJCTBO KOHTPOIbHOM TOUKHU No 2.

Jlomawnsasn paooma Ne 1

a) IIpumep oomawineii paoomot No 1

3aoaua 1.

Ha peiHKe HexoTOporo ToBapa (GyHKIHs mpemioxenus S(p) = 2p - 2, a
¢dyukuus crpoca D(p) = 10 - p. TpeOyercs onpeneanTh, BO CKOJIBKO pa3 H3MEHHUT-
Csl paBHOBECHAs I1I€HA TOBApa, PEAIM30BAaHHBIM CIPOC U BHIPYYKa MPOU3BOIUTEIS
pH BBeAeHuH akiu3a mo craBke t € (0; 1).

HaiiTu Takyro cTaBKy akiiu3a, KOTopas 00eCleuuT MaKCUMyM HaJIOTOBBIX
MOCTYIUICHU M

Peuwienue.Uto0b1 onpeieuTh CTABKY aKIlM3a, MAKCUMHU3UPYIOIIYIO HAJIOTO-
BbI€ MTOCTYIUICHUS, TOCTABUM TaKylO 3a7a4y:

T (t) = tptD(p;) = max,

S((1-1) pe ) = D(py),

p:>0,0<t<l,

KOTOPYIO, YUYUTHIBAsI KOHKPETHBINA BU (DYHKIIUUA CIIPOCA U3 YCIOBUS TIPUMeE-
pa (D(p) = 10 - p), a TakXe BbIpAKEHUE JI1 PABHOBECHOU IIEHBI MOCIE BBEACHUS
aKiu3a, mpeoopazyeM K BUAY

T(t) = tp, (10 - p;)— max,

12

be =350

pe>0,0<t<l1
NN
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T(t)—t3 »
0<t<l.

12\ _ 24t(9-100)
(10 3—2t)_ G202 _ max,

Breraucisem ITPOU3BOAHYIO:

T'(t) =

(24(;(921:1)20) 3- 2t)4 ((9t - 1Ot2) G- 2t)2 — (B - 2t)2)’(9t -
10t?)) =

(3 2t)4 ((9 20t)(3 - Zt)z + 4(3 — 2t)(9t — 10t2)) _

24
=G0 ((9 — 20t)(3 — 2¢t) + 4(9t — 10t?)) =

(27 — 78t + 40t2 + 36t — 40¢2)="">_120)

(3-2t)3 '

(3 2t)3

omnpenensieM Kputuueckue Touku: 9/14 u 3/2, HaxoIuM NTPOMEKYTKH BO3-
pactanus: (-c0; 9 /14] u (3/2; +00) u mpomexxyTok yosiBauus [9/14; 3/2). Do na-
€T BO3MOXHOCTh OINpPEACIUTh TOUKY Makcumyma ¢ynkiuu T(t): t* = 9 /14 . Ilo-
CKOJIBKY JJaHHAas TOYKa INI00aJIbHOTO MakCUMyMa MpuHaAIekuT uatepsainy (0; 1),
3HaueHue t* = 9/14 =~ 64% u sAByIIETCS PEIICHUEM 3a1a4H

IIpu Takou cTaBke akIM3a paBHOBECHAs LIEHA PaBHA

12
= P 771eH. ea. — 3To Ha 75% Bblllle, YeM Ha PhIHKE 0€3 aKIn3a;
T4

PABHOBECHBIN CIIPOC COCTABJISAET

D(p*) =10 - 7= 3 en. — 370 B JBa pa3a MEHbIIIE, YeM Ha PBIHKE O€3 aKIn3a.
[Tpu 3TOM HaJIOrOBBIC HOCTynJIeHI/m COCTABJISIOT

T(t")=t"p*(10 — p)—— 7 3_—_135216H en.,
a BBIpyYKa
(1-t")p” D(p)—(l——) 7-3=2 —75)16H€)1,

yT0 Ha 69% MEHBbIIIE, YeM JI0 BBGJICHI/ISI aKIimsa.

3aoaua 2.
Pemmuth 3amavyy LEIOYMCIEHHOTO MPOrPaMMHUPOBAHUS METOJAOM BETBEU U
IPaHUILL.
[ar 1. ®opMupoBaHue 1EIEBON PYHKIUU U CUCTEMBI OTPAaHUYEHUH.
f(x) = 11x, + 5x, + 4x3 - max;
OrpaHnueHus 3a1a4M UMEIOT BUJIL:
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(3x1 + 2x, + 8x3 < 11
2x; +x3 <5
3x; +3x, +x3 <13
x, = 0,ueso0e
x, = 0,uesoe
\x3; = 0, nesoe
Pemraem 3aauy cuMILIEKC-METOI0M 0€3 OTpAaHUUYEHUM 11EJIOYUCICHHOCTH.
[ar 2. ITpuBoaum 3a1adqy K KAHOHUYECKOMY BUALY:
f(x) =11x, + 5x, + 4x3 —» max;
OrpaHuyeHus 3a/1a4u UMEIOT BUI:

3x1 +2x, +8x3+ x4, <11

2x1 +x3+x5 <5

3x1 + 3%, + x3 + x5 < 13

x; = 0,uen0e,j = 1,6

[IIar 3. CocTaBUM CUMILIEKC-TA0IHILY:

Basic [IepemenHsbie b;
1 X2 X3 X4 Xs X6
X4 3 2 8 1 0 0 11
X5 2 0 1 0 1 0 5
Xg 3 3 1 0 0 1 13
Cj 11 3) 4 0 0 0 0

[ar 4. IIposepka ycnous: Bee ¢; < 0. Her.
[Iar 5. BeiOupaem pazpemiaroninii cToaoer, T.e. TOT, IJe B MOCIEIHEH CTpo-
K€ HAaXOJUTCS HauOONBIIMKN MOJOKUTENbHBIA 3JIEMEHT, cTOJ0€el 1, COOTBETCTBY-
IOLIMM IEPEMEHHOM X
[IIar 6. IIpoBepka ycnosus a;; < 0. Her.
[ITar 7. Beibop paspemiaronieil CTpOKA B COOTBETCTBUU C yCJIOBUEM Dg =
min;_1; a—‘}, o7 a;,- > 0, re S- HoMep pa3peliaroeii CTpOKH.
ir 11
I ctpoka: D; = 5 = 3,67,
5
2 ctpoka: D, = 5= 2,5
13
3 ctpoka: D; = 5 = 4,33
T.e. cTpoka 2, a mepeMeHHas X5 UCKIItouaeTcs U3 0a3ucCHOro peleHusl.
CocTaBUM CHUMILIEKC TabJMIly C BBIIECIEHHBIMHU Pa3pelIalOIIUMHA CTOI0IOM

U CTPOKOM.
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Ilepemennsie

bazuc b;
1 X2 X3 X4 Xs X6
X4 3 2 8 1 0 0 11
Xs 2 0 1 0 1 0 5
Xg 3 3 1 0 0 1 13
Cj 11 3) 4 0 0 0 0
[Iar 8. IlepecyeT cumILiekc TabIUIIBI
Basic [Iepemennbie b,
X1 Xy X3 X4 X5 Xg
6,5 '1,5 315
w o 02 By 1Ty 0 I
0,5 0,5 2,5
xn o1 o d/p o dp 0 B
-0,5 -15 5,5
o 03y 0 Gy 1 Ay
-1,5 -5,5 -27,5
G 0 By 0y 00 5By

Takum o0pa3om, B JaHHOM Oa3UCHOM PEIIEHWHW OCHOBHBIE MEPEMEHHbIC
X1=2,5, x4= 3,5, X¢= 5,5 a HEOCHOBHBIE X,, X3, X5 paBHBI HYI0. [Ipu sTOM 3HaUe-
HUE TeJIeBOM (PYHKITUU JJIS 9TOTO pelieHus paBHo 27,5. Bepuemcs k miary 4.

[ar 4. ITposepka ycnoust ¢; < 0. Her.

[IIar 5. BeiOupaem pazpemiaroniuii cTosoerl, T.e. TOT, T B MOCIEIHEH CTPO-
K€ HAXOJUTCS HAMOONBIINA MOJIOKHUTEIBHBIA 3JIEMEHT, CTOJ0eI] 2, COOTBETCTBY-
FOIIUH [IEPEMEHHOU X,

[ar 6. IIpoepka ycnosust a;; < 0. Her.

Hlarb7. Bri6op paspemaronieit CTpokd B COOTBETCTBUU C ycioBUeM Dg =
min;_1; {a—‘ , U a; > 0, Tae S- HoMep pa3penaroniei CTPOKH.

I crpoka: Dy = 2 = 1,75;
3 ctpoka: D; = % = 1,83

T.e. cTpoka 1, a mepeMeHHas X, UCKIIOYACTCS U3 0a3MCHOTO PEIICHUS.
[ar 8. ITepecyeT cumILIeKkc TaOINIIBI
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[lepemennbie

basie X1 X2 X3 X4 Xs X6 bi
3,25 0,5 -0,75 1,75
X2 0 L @y My Gy O 7/
0,5 0,5 2,5
*1 1 0 (1/2) 0 (1/2) 0 (5/2)
10,25  -15 0,75 0,25
Xs 0 0 */p 3 G 1 A/p
-17,75 25  -1,75 -36,25

¢ 0 0 7Yy 5y <7 O (145,

Takum 06pa30M B JJaHHOM 6a3I/ICHOM pEIICHUN OCHOBHBIC TEPEMEHHBIC
xX1=2,5 (5) x,= 1,75 ( ) xe= 0,25 ( ), @ HEOCHOBHBIC X3, X4 M Xz PaBHBI HYIIIO.
[Ipu >TOM 3HauUeHUE lETIEBOM (byHKuHH JUISL 3TOTO pelieHusi paBHo 36,25 (ﬁ)
Bepnemcs k miary 4.

[ar 4. ITposepka ycnosus ¢; < 0. /la. Haiieno ontumanbHOE HENENOYHC-
JIEHHOE pENIEHUE.

[IponomxkuM, KCTIONB3YsL METO BETBEU U TPAHULL.

[IIar 5. Beibepem nepeMeHHyI0 ¢ APOOHBIM gHaquHeM X1=2,5 (g) Paz6una-
€M 3aJlauy Ha JIBE MO/A3a/1a4M C Y4€TOM TOTO, YTO [E =2, Tornax; < 2ux, = 3.

Pemaem 06e 3a1aun CUMITIIEKC-METOIOM.

3agaya 1.

f(x) =11x; + 5x, + 4x3 — max;

(3x1 + 2x, +8x3 < 11

2x;1 +x3 <5

{3x1 +3x; +x3 <13
X <2

L ->Oj=ﬁ

3a)1aqa UMEET HEIeJIOYUCICHHBIA ONTUMANIBHBIN TIaH: X1 =2, X;= 2,32 (—)
x3= 0, 045 (—) [Ipu 5TOM 3HauUEHUE 11eNIeBOM (PYHKIUU JIJISl 3TOTO PEIICHUS PAaBHO
33,77 (E)'

3amaua 2.

f(x) = 11x, + 5x, + 4x3 - max;
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3x1 +2x, + 8x3 < 11
2x; +x3 <5
3x1 + 3x, +x3 < 13
x, =3
k Xj =>0,j= 1;_3
3ajada He UMEET PEIICHUS.
Bepnewmcs k Illary 5 metona BetBelt u rpanuil. Paccmorpum 3agauy 1, koto-
pasi UMeeT pellleHKe, U aHAJIOTUYHO pa30MBaeM ee Ha JBe 3aJlauu.
BriOupaem mnepemMeHHyO0 C JIpOOHBIM 3HAUECHUEMX,=2,32 (—) Pa36uBaem
3a/1a4y Ha JBE MOA3a/1a4d C YYETOM TOTO, UTO [—] =2, TOTHa X5 < 2 ux, > 3.
Pemaem 00e 3a1auu CUMILIIEKC-METOIOM.
3amaua 1.1
f(x) =11x; + 5x, + 4x3 — max;
(3x1 + 2x, + 8x3 < 11

2x1 +x3 <5

3x1 +3x, +x3 <13
<xlSZ

X, < 2

\ XjZO,j=].,_3

3amaya UMEET HEIEIIOYMCICHHBIH ONTHUMANBHBIA TUIAH: X1=2, Xp,= 2, X3=
0, %25 (%). [Tpu >TOM 3HaYeHHE 11eIeBOM (PYHKIIMU 7T 9TOTO pelieHus: paBHo 32,5
).

3amaua 1.2

f(x) = 11x, + 5x, + 4x3 = max;
(3x1 +2x, +8x3 <11

2x1 +x3 <5

3x1 +3x, +x3 <13
<xlsz

X, =3

\ XJZO,]ZL_?)

3agaya UMEET HEUETOUYUCICHHBIM ONTUMAIIBHBIN TIIAH: X =2, X,= 3, X3= Z,
[Ipu sTOM 3HaUEHME 1IeeBON (DYHKIIUHU JJIsl ITOTO PEIIeHUs paBHO 29,7 (T)'

PaccmoTtpum 3amauy 1.1, koTopas MMeeT pelleHHE M 3HAYECHUE LEIEBOM
dbyHkIuu O6osbie, yeM B 3a7ade 1.2. Pa3douBaem ee Ha ABe 3a1a4H.

BriOupaem nepeMeHHylo ¢ IpOOHBIM 3H81HGHI/ICM x3= 0,125 (%). Paz6uBaem
3a7a4y Ha JBE M0/13aJ]a41 C Y4E€TOM TOr0, YTO [§]=O, torqa x; < 0umx; = 1.

PemaeM 00e 3a1aun CUMILIIEKC-METOOM.

3amaua 1.1.1
f(x) = 11x, + 5x, + 4x3 - max;

40



(3x1 + 2x, +8x3 < 11
2x1 +x3 <5
3x1 +3xy +x3 <13
X, <2
Xy, < 2
x3 <0
\ Xj >0,j= 13
JlaHHas 3a7a4a UMEET ONTUMAbHBIN IEJIOYMCICHHBIN TUIaH: X;=2, X,= 2,
x3=0. [Ipu sTOM 3HaUECHME 11eJeBON (DYHKIIUU JJIS1 TOTO PEIICHUs paBHO 32.

N

3agaya 1.1.2
f(x) = 11xy + 5x, + 4x3 — max;
(3x1 +2x, +8x3 <11
2x1 +x3 <5
3x1 +3x, +x3 <13
{x1 <2
X, <2
x3=>1
\ Xj >0, ] = 1,_3
JlaHHas 3a7a4a MMECT ONTHMAJbHBIN IEIIOYUCICHHBIN Iad: x;=1, x,= 0,
x3=1. Ilpu 3TOM 3HaUeHUE NEeNeBOM PYHKIMU JJI 3TOTO PELIEHUs paBHo 15.
BriOupaem mian ¢ HAaMOOJIBIIUM 3HAYEHUEM 11€JIEBON (yHKIIUH.
Takum o00pa3oM, JaHHas 3a7ad4a UMEET ONTUMAJbHBIN 1EIOYUCICHHBIN
IaH: X;=2, X,= 2, x3=0. [Ipu 3TOM 3HaUeHNE 1IeTeBON (HYHKIIMH JJIs TOTO Pellie-

HUs paBHO 32.

0) Kpumepuu oyeHueanus Komnemenuuil (pPe3ya1bmamaos):

JlomariiHsst paboTa OIleHUBAeTCs MO CTO OAJILHOM CHCTEME, MCIIOIh3yeMOM
B UATD HUAY MUOU. llpenogaBarens, olieHUBas paldOTy, MPUIAEPKUBACTCS
CJIEAYIOIINX IIKaJ OLICHUBAHMUS:

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BBITIOJIHEHBI IPABMIIHHO — 80 OaIIIOB;

- pacyeThl BBIMOJHEHBI C OJHON-ABYMSI apu(PMETHUECKUMU OIMMUOKAMH, HE
BIIMSIFOIIIMMHU Ha JTaJIbHEHUIIINE pacueThl B JoMallHel — 75 0aJjioB;

- pacyeThl BBIMOJIHEHBI ¢ Oosee YeM TpeMsl apuPMETHYECKUMU OIIMOKaMH,
HE BIIMSIIOLIMMHU Ha TalIbHEUIINE pacueThl B JoMaliHel padote — 70 6ajuios;

- pacyeThl BBHITIOJHEHBI C OJHON-IBYMS apu(PMETHYECKHUMHU OLINOKaMHU,
BIIMSIONIMMU Ha JaJIbHEHIIINE pacyeThl B JloMalHel padote — 50 6amioB (mepBo-
HayaJIbHO); AOMAIIHAS paboTa OTHPABIIAETCS HA TOPAOOTKY;

- pacyeThl BBIMOJHEHBI ¢ O0jee 4eM TpeMsi apu(PMETHICCKUMHU OITHOKaMHU,
BIUSIOMUMH Ha JabHEUIINE pacdeThl B JoMalrHe padore — 0 OaiioB; momari-
Hsi paboTa OTIPAaBIIIETCS HA TOPAOOTKY.
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2) mpoBepka pelieHusi 3aJad C HMCIOJIb30BAaHHMEM MaKeTa HHCTPYMEHTOB
MSEXxcel:

- 3aJlaya MPaBWIbHO CPOPMYIHPOBaHA, MPOBEPKA MPOBEJECHA MPABHIBHO,
IpeICTaBJICHbBI pe3yibTaThl B BUae orueta MSEXcel- 10 6aiios;

- MPOBEPKa MPOBEJICHa MPaBUIILHO, 33/1a4a cHOpMyTUpOBaHa HEKOPPEKTHO,
IpeICTaBJICHbBI pe3yibTaThl B BUae oTueta MSEXcel- 5 6amnos;

- MpOBEpKa NPOBEJIEHa HEBEpPHO, 3a7ada cHopMyIupoBaHa HEKOPPEKTHO,
IPEJICTaBJICHBI pe3yibTaThl B BUae oTueta MSEXcel — 1 6amios;

- MpPOBEpKa MpOBeJEHa HEBEPHO, 3agava C(HOPMYIHpPOBaHA HEKOPPEKTHO
WIN HE IPEJCTaBICHBI pe3ysbTaThl B BUe otyera MSEXcel — 0 6amos.

3) 3amuTa qoMaiHeil paboThl, yMEHHE TPAMOTHO U3BSICHATHCS, YETKO U JIO-
TUYHO (POPMYIHPOBATH YCTHO CBOM MBICIH, apTyMEHTHUPOBAHHO J0Ka3bIBaTh Mpa-
BUJIBHOCTD PEIICHHUS:

- CTYJEHT IPaMOTHO U3BACHAETCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO
CBOM MBICJIM, apIYMEHTHUPOBAHHO JI0KA3bIBAET PELIEHUE 3a7]a4 KOHTPOJIbHOU pado-
THI - 10 6aIoB;

- CTYJEHT IPaMOTHO U3BACHAETCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO
CBOM MBICJIU, HE apIYMEHTHUPOBAHHO JOKAa3bIBACT pEIICHUE 3a/1a4 - 5 0aJloB;

- CTYZICHT TPaMOTHO U3bACHAETCS, OAHAKO HEUETKO U HEJIOTUYHO (POpMyIu-
PYET YCTHO CBOM MBICJIH, HE apryMEHTHUPOBAHHO JOKAa3bIBACT pELICHHE 3a1ay - 2
oaia;

- CTY/ICHT HE BBINIOJIHSIET HUYErO U3 MEPEYUCICHHOr0 B MyHKTe 3 - 0 Oamios.

8) Onucanue WKaabl OUeHUBAHUA:
- 0T 90 o 100 6anI0B — OTIMYHO;
- oT 75 1o 89 6anioB — XOPOIIIo;
- o1 60 10 74 GaIOB — YAOBJICTBOPUTEILHO;
- meHee 60 0aIoB — HEYIOBIETBOPUTEIHHO.
[Ipu 5TOM KOHTpOJIbHAs paboTa B IEJIOM OILIEHMBAECTCS B 5 OAJJIOB U BXOJUT
KaK OLIEHOYHOE CPEJICTBO KOHTPOJbHOW TOUKH No 1.

Jlomawmnsasn paboma Ne 2

a) IIpumep oomawineii pabomot Ne 2

3aoaua 1.

B monenu DBanca npu y = 1,5cnpoc Ha TOBap B MOMEHT BpeMeHHU {paBeH
d(t)=9-4p(t), mpenoxenue ToBapa B MOMeHT BpeMenu t paBro S(t)=2+5p(t). [Tpu
t = 0 nauansuas nena pP(0) = 3. Haiitu nieny p(t) kak GpyHKIHNIO BpEMEHH U PaBHO-
BecHylo neny. Otser: 0,778 + 2,222e 135t 1 0,778,

3aoaua 2.

Haitty onrTumanbHbIi [U1aH ITOCTABOK PACHPEACIUTEIbHBIM METOJIOM.

70 100 110

50 50
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100

20 80
130 20 110
Otser: 3arpatbl 910. OquH U3 BO3MOKHBIX BAPUAHTOB:
70 100 110
50 50
100 20 80
130 100 30

0) Kpumepuu oyeHueaHus KomnemeHuuil (Pe3ya1bmamaos):

JomariiHsst paboTa OIleHUBAETCs MO CTO OAJILHOM CUCTEME, UCIIOJIb3yeMOn
B UATD HUAY MUODU. TlpenonaBarens, olieHUBas pabOTy, MpHUIECPKUBACTCS
CJIEAYIOIINX IIKaJ OLICHUBAHMUS:

1) mpaBUIILHOCTH PEIICHHBIX 33]1a4:

- BCE pacyeThl BHITIOJIHEHBI IPABMWIIBHO — 80 OaILIOB;

- pacyeThl BBHIMOJHEHBI C OJHOWU-IBYMS apu(PMETUUYECKUMH OLIMOKaMu, HE
BIIMSIOIIMMHU Ha TAJIbHEHUIIINE pacueThl B JOMallHel — 75 0aJioB;

- pacyeThl BBIMOJIHEHBI ¢ Oojee 4eM TpeMsl apuPMETHYECKUMU OIIMOKaMH,
HE BIUSIOIIMMHU Ha JaJbHEWIIe pacuyeThl B JoMalliHel padore — 70 6aios;

- pacyeThl BBITIOJHEHBI C OJHON-IBYMS apu(PMETHYECKHUMHU OLIMOKaMHU,
BIIMSIOUIMMU Ha JaJIbHEUIIME pacueThl B JoMalHeld padote — 50 6amioB (mepBo-
HAYaJIbHO); JOMAIIHAS paboTa OTHPABIIAETCS HA TOPAOOTKY;

- pacyeThl BBIMOJHEHBI ¢ O0jiee 4eM TpeMsi apuPMETHIECKUMHU OITMOKaMHU,
BIUSIOIMMH Ha JalbHEUINME pacueThl B JoMallHe pabore — 0 6aiioB; momari-
Hsig paboTa OTIPABIAETCS HA TOPAOOTKY.

2) mpoBepka pemieHus 3a7ad C HCIOJIb30BAaHHEM I1aKeTa WHCTPYMEHTOB
MSEXxcel:

- 3aJlaya MPaBWILHO CPOPMYIHpPOBaHA, MPOBEPKa MPOBEJCHA MPABHIBHO,
IpeICTaBJICHBI pe3yibTaThl B BUae orueta MSEXcel— 10 6amios;

- MMPOBEPKa MPOBEJICHA MPaBUJIBLHO, 33/1a4a cHOpMyIUpOBaHa HEKOPPEKTHO,
IPEICTaBJICHBI pe3y/bTaThl B BUae oTueta MSEXcel—- 5 6amnos;

- MpOBEpKa NpPOBEJIEHa HEBEpPHO, 3a7ada chHopMyIupoBaHa HEKOPPEKTHO,
IpeICTaBJICHBI pe3yibTaThl B Buae oTueta MSEXcel — 1 6amios;

- MpOBEpPKa MPOBEIECHA HEBEPHO, 3a7ada Cc(HopMylIHpoBaHA HEKOPPEKTHO
WIM HE NPeJCTaBICHBI pe3ysbTaThl B Buae otdyera MSEXCcel — 0 6asios.

3) 3amuTa JoMarHel paboThl, YMEHHUE TPAMOTHO H3BSICHATHCS, YETKO U JIO-
rU9HO (OPMYITMPOBATH YCTHO CBOM MBICIIH, apTYMEHTUPOBAHHO JIOKA3bIBATh Mpa-
BUJILHOCTH PEIIICHUS:
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- CTYJEHT TIPaMOTHO M3BACHAETCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO
CBOM MBICJIM, aPTYMEHTUPOBAHHO JI0KA3bIBAET PELIECHUE 3a7ja4 KOHTPOJIbHOU pado-
TBI - 10 OayIoB;

- CTYJEHT IPaMOTHO U3BACHAETCS, YETKO U JIOTUYHO (POPMYJIUPYET YCTHO
CBOM MBICJIU, HE apTYMEHTHUPOBAHHO JIOKa3bIBAET PEIICHUE 3aja4 - 5 0aloB;

- CTYZI€HT TPAaMOTHO U3bACHAETCS, OAHAKO HEUETKO U HEJIOTUYHO (popMyIIu-
PYET YCTHO CBOM MBICJIH, HE apryMEHTHUPOBAHHO JOKAa3bIBACT pELICHHE 3a1ay - 2
Oaia;

- CTY/ICHT HE BBIIIOJIHSIET HUYErO U3 MEPEYUCIEHHOr0 B MyHKTE 3 - 0 Oamios.

8) Onucanue WKaibl OUeHUGAHUA:
- oT 90 o 100 6anI0B — OTIMYHO;
- oT 75 1o 89 6anioB — XOpOIIIo;
- oT 60 10 74 GaIOB — YAOBJICTBOPUTEILHO;
- MmeHee 60 0aJIoB — HEYIOBJIETBOPUTEIIBHO.
[Ipu 3TOM KOHTpOJIBHAs paboTa B IEJIOM OIICHHMBACTCSA B 5 OAJIOB M BXOJUT
KaK OLICHOYHOE CPEJCTBO KOHTPOIbHOM TOUKHU No 1.

Jlomawmnsan paboma Ne 3

a) Ilpumep oomawneir pavomur No 3

3aoaua 1.

V3en 7 — ckiajl, OCTaIbHbBIC Y3JIbl — CTPOUTENBHBIE TUIOMIAIKH KOMITAHHH.
[Toka3arenu Ha 1yrax — pacCTOSTHUS B KUJIOMETpax.

TpeOyeTcss HaTU KpaTyaillliie pacCTOSTHUS OT CKJIaaa 0 KaXAOW CTPOM-
TEJIbHOM TTomaaxku. KakoBa JinMHa KpaTyaWIlero MyTH OT CKJIAJIa 10 CTPOUTENb-
HOoM muomanku 1? IIpoxonuTt nu kpaTdallivid MyTh OT CKJaJa K CTPOUTEIBHOMN
wiomaake 1 yepes crpoutenbHyro momanaky 2? KakoBa JivHa KpaTdyaumero my-
TH OT CKJIaJIa O CTPOUTENBbHON 1ommaaku 2? [IpoXxoauT 1 KpaTyalllividi myTh OT
CKJIaJla K CTPOUTENbHOM IJIOMIAIKE 2 Yepe3 CTPOUTENIbHYIO TI0MAIKy 47

PemnTe 3a1ayy METOJOM NPUCBOEHUS METOK.

OtBert: kparuaimmii myTh 1-3-5-6-7. OH HEe POXOAUT Yepe3 y3en 2.

3aoaua 2.

YHUBEPCUTET YCTAHABIMBAET KOMIIBIOTEPHYIO CUCTEMY 3JIEKTPOHHOW TMO-
YThl, KOTOpasi MO3BOJIMUT MEpe/iaBaTh COOOIICHUS MEXIYy JeKaHaMu BOCbMH (a-
KylIbTeTOB. CeTh BO3MOXKHBIX JIEKTPOHHBIX CBS3€H MEXy J€KaHaTaMH MOKa3aHa

ke o @
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[IpoTsKEeHHOCTh KOMMYHUKAIIMI B KHUJIOMETpax OTMeuYeHa Ha ayrax. [Ipen-
JIOKUM MIPOEKT CUCTEMBI CBSI3U, KOTOpask MO3BOJIUT BCEM BOCBMHU JIEKaHaM obOecrie-
YUTh JOCTYH K CUCTEME 3JIEKTPOHHOW MOuThl. Pemenue 1omkHO 00ecnednuTh MU-
HUMAaJIBHYIO BO3MOXKHYIO OOIIYIO JUIMHY KOMMYHUKAILIUH.

Otser. 2+3+1+1+0,5+1+2=10,5 xm.

Yo6eautnces, 4To MOJIeTh NPOAYKTUBHA. HaliTh BEKTOp KOHEYHOTO MPOIyKTa

JUIsL HOBOTO BEKTOpPA BAJIOBOI'O BBINYCKA X:(ggg) Halitu BEeKTOp BajloBOTO BBI-
MyCKa JiJI1 HOBOT'O BEKTOPa KOHEUHOI0 MPOayKTa Y = (388)
Otpacas 1 340 R
60 c 600 "| Koneu-
7Y HbIH Npo-
TVKT
150 il 200
c Orpacib 2 450 >
200 800
OTBeT: MOJIeIb NPOAYKTHBHA (275) u (530'6)
+ MOASIE TPOAY 400/ " \710,2)

3aoaua 4.
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. . (8
Pemmnts MaTpruuHyI0 Urpy € IIaTeKHOM MaTpULIEU ( ) Hcnonp3oBath

2 10
IIPU PEIIEHUU METOJ JOMUHUPOBAHUS CTPATETUN, B TOM YHUCIIE.

Otset: p = (1,0), g = (1,0). Llena urpsi paBHa 8.

0) Kpumepuu oueHueaHus Komnemenyui (pe3yibmamaos):

JlomariiHsst paboTa OIleHUBAeTCs MO CTO OAJIILHOM cUCTEeME, UCIIOJIb3yeMOn
B UATD HUAY MUOU. IlpenonaBarenb, olleHUBas paldOTy, MPUIAEPKUBACTCS
CJIEIYIOUTUX IIKaJI OIICHUBAHUSA:

1) mpaBUIBHOCTH PELIEHHBIX 3a/1a4:

- BCE pacueThl BHINOJHEHBI TPaBUIBLHO — 80 6AIIOB;

- pacueThl BBIMOJIHEHBI C OJHOW-IBYMS apu(METUUECKUMH OIMIMOKaMU, HE
BIIMSIONIMMH Ha TAJIbHEHIINE pacueThl B JOMallHel — 75 0alioB;

- pacyeThl BBINOJIHEHBI ¢ Oosee 4eM TpeMs apu(PMETHYECKUMHU OIIMOKaMU,
HE BIUSIOIIMMHU Ha JaJIbHEHIINE pacyeThl B JoMallHel padote — 70 O6aios;

- pacyeTbl BBINOJHEHBI C OJHON-ABYMS apU(METUUYECKUMH OIINOKaMH,
BIMSIOUIMMY Ha JalIbHEHIIME pacueTsl B JoMalnHell padore — 50 GamoB (mepBo-
HAYaJIbHO); JOMaIIHsA padoTa OTIpaBisieTcs Ha 10padoTKYy;

- pacyeThl BBIINOJHEHBI ¢ Oojee yeM TpeMs apu(pMETUYECKUMHU OLIMOKaMH,
BIMSIOUIMMY Ha JajdbHEWIINE pacyeTsl B JoMalnHeil padore — 0 GamioB; pomani-
Hsis1 paboTa OTIPaBISAETCS HA JOPAOOTKY.

2) mpoBepka penieHus 3ajad C HCIOJIb30BAaHUEM IAKeTa WHCTPYMEHTOB
MSExcel:

- 3aJlaya MPaBWJIbHO CPOPMYIHMPOBaHA, MPOBEPKA MPOBEIECHA MPABUIBHO,
IpEJICTaBJICHBI pe3yibTaThl B BUae orueta MSEXcel— 10 6amios;

- MMPOBEPKa MPOBEJICHA MPaBUJIBLHO, 33/1a4a c(hopMyIUpOBaHa HEKOPPEKTHO,
IIPEJICTaBJICHBI pe3y/bTaThl B BUae oTueta MSEXcel- 5 6amnos;

- MpOBEpKa NPOBEJIEHa HEBEPHO, 3aJadya CcHopMylIHpOBaHA HEKOPPEKTHO,
npe/ICTaBICHBI pe3yabTaThl B BUe otueta MSEXcel — 1 6amos;

- MpOBEpKa IpOBEJeHa HEBEPHO, 3ajada CHOPMYIHPOBAHA HEKOPPEKTHO
WIM HE NPeJCTaBICHBI pe3ysibTaThl B BUae otyeta MSEXcel — 0 6amios.

3) 3amura qoMaiHeil paboThl, yMEHHE TPAMOTHO U3BSACHATHCS, YETKO U JIO-
ITMYHO (POPMYIMPOBATH YCTHO CBOM MBICIIH, apTyMEHTUPOBAHHO J10Ka3bIBaTh Ipa-
BUJIBHOCTB PEILLICHNUS:

- CTYJIEHT IPAaMOTHO HM3BSACHSAETCS, YETKO M JIOTUYHO (POPMYJIHPYET YCTHO
CBOM MBICJIM, ApTYMEHTHUPOBAHHO JOKAa3bIBAET PEIICHUE 33]1a4 KOHTPOJbHON pabo-
THI - 10 6amIos;

- CTYJIEHT IPAaMOTHO HM3BSACHSAETCS, YETKO M JIOTUYHO (POPMYJIHPYET YCTHO
CBOM MBICIIH, HE apTyMEHTHUPOBAHHO J0Ka3bIBAET PEIICHUE 3a/1a4 - 5 0aioB;

- CTYJIEHT T'PaMOTHO U3BSACHAETCS, OJIHAKO HEYETKO U HEJIOTUYHO (HOpPMYJIU-
pPYET YCTHO CBOM MBICIIH, HE apryMEHTUPOBAHHO JOKA3bIBAET pElICHUE 3ajay - 2
Oanna;

- CTYJICHT HE BBIMIOJIHSAET HUUETO U3 MEPEUUCICHHOTO B MyHKTe 3 - 0 0aios.

8) onucanue WKanbvl OUCHUBAHUSL:

- 0T 90 mo 100 6anI0B — OTINYHO;
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- oT 75 1o 89 6annoB — XOpoIIIo;

- oT 60 10 74 GanIOB — YJAOBJIETBOPUTEILHO;

- MmeHee 60 0aJIoB — HEYIOBJIETBOPUTEIBHO.

[Ipu 3TOM KOHTpOJBHAsE paboTa B IIEJIOM OIICHHMBACTCSA B 5 OAJIOB M BXOJUT
KaK OI[EHOYHOE CPEJICTBO KOHTPOJbHOU TOUKH No 2.

Jlomawnsan paboma Ne 4

a) Ilpumep oomawmnei paoomur Ne 4

Homamnsas padora Ne 4 mpencraBisieT coO0M TBOPUYECKYIO paldOTy, ILENb
KOTOpOI 3aKifoyaeTcss B pa3paboTke WUrp (YHKIIMOHUPOBAHUS MPEANPUATHN Ha
pPBIHKaX MOHOIIOJIMM W OJIMTONOJIMK, MOJEIN KOTOPBIX OBUIM pacCMOTPEHBI Ha
JEKLHSIX.

CryneHT cam JOJDKEH NpHAyMaTh 3ajiady, €€ PEUIUuTh U J10Ka3aTh €€ ONTHU-
MaJIbHOCTh WJIA HE ONTUMAJIBHOCTD.

HNowmarnsst paboTa TpencTaBisIeTcss Ha TPYMNIOBOM 3aHATUU (JICKIMHU WA
cemuHape). Pernament noknaaa — 10 MUHYT, 5 MUHYT Ha TpyNmoBoe 00CYKIEHUE,
5 MUHYT Ha BBICKa3bIBAHUE BOIPOCOB U OTBETHI.

[Ipeacrasnenue (3amura) goMairHed padbotsl Ne 4 3annMaet 3 3aHSATHA, TIO
COIJIACOBAHUIO CO CTYJEHTAaMHU IPEJCTaBICHHUE JOMAIIHEH pabOThl MOXET ObITH
NepeHeceHO Ha (PaKyJIbTaTHUBHBIC 3aHATHS C MPENoAaBaTeIeM B yI00HOE I BCEX
BpEMSI.

NATD HUAY MUOU umeer OCHAUIEHHBIE AYJUTOPUM IS TPOBEIACHHUS
(aKkyJIbTaTUBHBIX 3aHATUN C YYETOM MPEIBAPUTEIHHOIO COTIACOBAHMS C Y4eOHO-
METOJMYECKUM YIPABICHUEM.

0) Kpumepuu oyeHueaHus KomnemeHuuil (Pe3ya1bmamaos):

JomariiHsst paboTa OIleHUBAeTCs MO CTO OAJILHOM CHCTEME, UCTIOJIb3yeMOn
B UATD HUAY MUOU. llpenogaBarens, orieHUBas paldOTy, MPUIAEPKUBACTCS
CJIEAYIOIIUX IIKAJ OLICHUBAHMUS:

1) MPEIIOKEHHBIE MOJIENN (QYHKIIMOHUPOBAHUS (UPM Ha pPhIHKAxX IMpa-
BUJILHO (hOpMaSTM30BaHbl MaTeMaTuyecku — 20 OaJIoB; ¢ OJTHOM ABYMSI OIITUOKAMU,
HE BIUSAIONIMMHU Ha JayibHEHIHE pacdeTsl -10 6amioB; ¢ ommOKo#, BIMSIOMICH Ha
nanbHeimue pacuersl — 0 0amioB ¥ AoMallHAs padoTa OTIPABISIETCS HA JOPadOT-
KY.

2) MOCTaBJICHHBIE 3aJayM pelleHbl npaBuiibHO — 30 OamIoB; ¢ OIHOMN
omuOKOM, HE BIUSIONIECH Ha JdabHEHIne pacueTsl -20 0aioB; ¢ AByMs OIIMOKa-
MU, BIMSIONIMME Ha JalibHeHIme pacyeTsl — 10 6anoB; ¢ ommOKoM, BIUSIONICH Ha
nanbHeimue pacuersl — 0 0amioB U goMallHss paboTa OTHpaBIIgeTCs Ha JOpadoT-
KY,

3) 3amuTa JoMariHel paboThl, YMEHHUE TPAMOTHO H3BSICHATHCS, YETKO U JIO-
rU9HO (OPMYIUPOBATH YCTHO CBOM MBICIIH, apTYMEHTUPOBAHHO JIOKA3bIBATh Mpa-
BWJIBHOCTh PEILICHMUS:
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- CTYJEHT TIPaMOTHO M3BACHAETCS, YETKO M JIOTUYHO (POPMYIUPYET YCTHO
CBOM MBICJIM, apIYMEHTHUPOBAHHO JIOKA3bIBAET PELICHUE 3a7]a4 KOHTPOJIbHOU pado-
TBI - 20 0aJIJIOB;

- CTYJEHT IPaMOTHO U3BACHAETCS, YETKO U JIOTUYHO (POPMYJIUPYET YCTHO
CBOM MBICJIU, HE apIYMEHTHUPOBAHHO JJOKAa3bIBAeT pelleHue 3a1ad - 10 6amios;

- CTYZI€HT TPAaMOTHO U3bACHAETCA, OJHAKO HEUYETKO U HEJIOTUYHO QopMyJIu-
PYET YCTHO CBOM MBICIH, HE apryMEHTHUPOBAHHO JTOKA3bIBAET pEUICHHE 3a4ay - 5
Oaia;

- CTY/ICHT HE BBIIIOJIHSIET HUYErO U3 MEPEYUCIEHHOr0 B MyHKTE 3 - 0 Oamios.

4) ucronb30BaHUe MPU PEIICHUH U MPECTABICHUN JoMalIHel paboTsl Kpa-
COYHBIX WiUTIOCTpanuu B PowerPoint, ncnons3oBanue MepruoOANISCKON JUTEPATY-
pBl (CTaTeid, *KypHAJIOB), MPEJIOKEHHbBIE MOJIENIA MOCTPOCHBI Ha SMITUMPUUYECKHUX
HaOmoaeHusx — 30 6amios, mo 10 6aioB Ha KaXAbld U3 MEPEUYMUCICHHBIX MyHK-
TOB.

6) onucanue WKaabl OUeHUGAHUA:
- 0T 90 mo 100 GajIoB — OTIMYHO;
- oT 75 no 89 6aiIoB — XOPOIIIO;
- oT 60 10 74 GaIOB — YAOBJICTBOPUTEILHO;
- MmeHee 60 0aJIoB — HEYIOBJIETBOPUTEIIBHO.
[Ipu 3TOM KOHTpOJBHAsA paboTa B IIEJIOM OIICHUBAETCS B 5 OAJIOB M BXOJUT
KaK OLICHOYHOE CPEACTBO KOHTPOIbHOU TOUKHU No 1.
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JIMCT COI'ZTACOBAHUA

MeTonnueckre peKoMeHJaluu
PacCMOTPEHBI Ha 3aCeJaHUuU
OTJICJICHUS COIIMAIBHO-
skoHOMHUYecKkuX HaykK (O) u
pPEKOMEHI0BaHa K 0JJOOPEHUIO
VYuensim coBeroM UATO
HUAY MUOU

(mpotoxoi Ne 9-04/2023 ot
20.04.2023)

PykoBonuTens 06pa3oBaTenbHON MPOTPaMMBI
«IT- uadpacTpykTypa opraHu3aiun) Halpasiie-
HUS TIOJTOTOBKHU

38.04.05 busnec-unpopmaruka

20 anpens 2023 r. H.B. Penenkas

HauaneHuk oTneneHus
COLIMAJIBHO-PKOHOMUYECKUX HayK (O)

20 ampens 2023 1. A.A. Ky3nenoBa
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