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METO/ BETBEIl U TPAHULL JJIS1 PEIIEHUS 3AJIAY
LEJOUYUCJIEHHOTO MPOTPAMMUPOBAHMS

1. Ileanb 3aHATHS

Ilenbr0 MOPaKTUYECKOrO 3aHATUS SBILIETCS IIOJIYyYEHUE HABBIKOB
HAaXOXXJICHUS LEJIIOYUCIICHHBIX PELICHUNM JKOHOMUYECKMX 3a1a4 METOAO0M
BETBEU U IPaHMUL.

3ananue. /[ana craHmapTHas 3a1a4a JMHEHHOIO IPOrPaMMHUPOBAHMSL.
IIpuBecT €€ K KaHOHMYECKOMY BHUAY U PEIIUTh CUMIUIEKC METOAOM. B
ClIy4yae TIOJYyYEHHS pEUICHHUs, B KOTOPOM XOTs Obl OJHA IEepEeMEHHas
ApoOHas, MPUMEHUTh METOJ BETBEW U TpaHUIl JJIsl OJYYEHUS MOJTHOCTHIO
L[EJIOYUCIICHHOIO PELLICHUS.

2.KpaTkue TeopeTuyecKue cBeieHUs

Meron BeTBIIGHHMS 3ajad JIMHEHHOTO IPOTPAMMHPOBAHUS IS
HAXOXXJICHUSI TICJIOYMCICHHOTO PEIICHUsS JydYIle BCero paszodpaTh Ha
npumepe. Ilycte P Tekymas 3amada JMHEHHOTO IPOTpaMMHUPOBAHUS,
KOTOpas perieHa U JJIsT KOMIIOHEHTHI X; ONTUMAIBHOTO PEIICHUS MOJTyYeHO
apoOHoe 3HaueHue X; = 5/5. SIcHO, 4To Ha caMOM Jiejie IOJDKHO OBITh JIH0O0

¥ <|5/3|=1 mbo X >[5/3|=2. Takum 06pasoMm, M3 pELICHHON
NPOMEXYTOUHOM 3aJauyd Mbl TOJXYYMIM JBE HOBBIE 3aJaud BHJA
R=Pna (X1 < 1) ub,=Pna (X1 > 2) , UTO TOKA3bIBAETCS Tpa(PUUECKH B BUE
MIPOCTEUIIIETO AEPEBA BUIA

P1:P/\(X1 Sl) PZZP/\(Xz > 2)

Ps P2

IIpr coBepllleHUH BETBJICHUS BCE JIOMYCTUMBIE IEJIOYHCICHHBIC
pellICHUs,, B TOM 4YHCJI€ M HCKOMOE OINTHUMAJIbHOE, COXPaHSIOTCI B
JOITYCTUMOM MHO>XECTBE OJIHOM W3 3aJlad, a HaWJICHHOE TEKYIIEe
ONTUMAJbHOE OTCEKAeTCs, TO €CTh HE MPUHAIICKHUT JONYCTUMOMY
MHO>KECTBY HM OJIHOM 3amady P; P,. OTo rapantupyer oT HOBTOPHOrO
HaXOXKJICHUS PEIICHUS, TTOTy4YeHHOr0 1 3a1a4u P,

BaxxHpiM  37€MEHTOM METOJa BETBEHM W  TpaHMll  SABJACTCS
MCIIOJIb30BAaHME TPaHMIl, B JAHHOM cCjiydac BeluuyuHbl R (pexopnm) wiu



IpaHULbl CHU3Y. B Havane npuMeHEeHUs: METOAA BETBEN U I'PaHULL [10JIaracM
R =00, TO ecTh BHauaie peKop;] HEU3BECTEH.

JomyctuM, B XOA€ pELICHUS OJHOM W3 YaCTHBIX 3a4ay JIMHEWHOIO
nporpaMMHpoOBaHus P; Ipu NPUMEHEHUM CHMIUIEKC-METOJa K JIaHHOU

o (i
YaCTHOHMN 3adaudc OBIL10 IMOJIYYCHO OIITUMAJIBHOC PCUHICHHUC X( ) , KOTOpPOC

—(i n
0Ka3aJioCh 1IEJIOUUCIICHHBIM, TO €CTh x) ez
B sToMm cnyuae 1eneByr0 (QPyHKUIHIO MOJTYYEHHOTO UEIOYHUCIEHHOTO

perieHus 21 = Z(Y(')) HY)KHO CpPaBHUTHb C TIPEABIAYIINM 3HAaYeHHUEM
pekopaa R u, eciu 2 = Z(Y(')) <R, T0 HE0OXOAMMO OOHOBHUTBH PEKOPJ 11O
dbopmynam R = Z('), x(7e¢) — Y('), TO €CTh, OOHOBJIIEM KaK BEJIMYUHY
peKopa, TaK M JOIMYCTUMBIN I1EJIOUUCIICHHBIM BEKTOP, HA KOTOPOM HOBBIH
PEKOPI TOCTUTACTCH.

B uactHOCTH, pekopa Bcerja OOHOBIISICTCS TP IIEPBOM TOJyUYCHHUH
JTOMYCTUMOTO peIIeHus, Korjaa a0 3Toro Obuio R = oo, Mcnonmb3oBaHue
TEKYIIEr0 PEKOpAa IMO3BOJIAET COKPATUTh KOJUYECTBO T'E€HEPUPYEMBIX
YaCTHBIX 3a7ad JIMHEWHOrO0 MPOrPAMMHUPOBAHUS MU YMEHBIIUTh OOBEM
BBIYMCIIUTEIBHON paOOThI IO HAXOXKICHUIO ONTUMAJILHOTO PEIICHUS.

[lycTh, Hampumep, K MOMEHTY pEIICHHs YacTHOM 3amauu P umenu
3HaueHnne pekopaa R = 100. Pemmus 3amauy P, monyuwmmm z(P) = 107.33 u
3HaueHue X; = 5/3, KaK y»e OIHCHIBAJIOCH B IICPBOM IIPUMEPE.

Takum 00pa3oM, Ha HEUEJIOM ONTUMAJIBHOM PEIICHUH 3aJa4yu
3HA4YCHUE 1EJIEBOM (PYHKIIMHU OKa3aJIoCh OOJIbIlIe PEKOp/a, CJIEeI0BATENbHO,
Opu BETBJICHUU 3a7aud P BO3MOXXHO B MPHUHIUIIE MOJYyYUTh JIydllee
JIOMYCTUMOE pEIIeHWe, YeM TEeKyIIud pekopa, MnodtoMy 3amada P
MOJIBEPTaETCsl BETBJICHUIO MO MEPEMEHHOM X;, KaK OMUCHIBAJIOCH BBHIIIE Ha
IIBE YacTHBIE rToa3agadu Py, Po.

Jonyctum, pemiasi gajee 3TH 3aJladyd CUMIUIEKC-METO0M, TOJIYYHIIH
z(P1) =98.5 m z(Py) =102.5, x; = 2, X, = 3.5. Tornma BepmmHa P; manee He
BETBUTCS, TaK KaK SIBJIACTCS OCCTIEPCIIEKTUBHOM )11 OOHOBJICHHUS TEKYIIIETO
PEKOPHOTO PEIICHUS, TOTOMY YTO MPH T00aBICHUU OTPAHUYCHUH 1eeBas
(GYHKIIMS MOXET TOJIbKO YMEHBIIMTCS OT 3HaueHus 98.5 s 0a30Boii
3a/1aud U HUKOTJIa HEe MpeB3oiiaeT Tekyiiero pexopaa R = 100.

3amauy xe P, 1enecoobpa3Ho najiee BETBUTh, OOHOBJICHUE TEKYIIETO
peKopJia TIpy 3TOM BO3MOXHO, Tak Kak z(P;) =102.5 >R = 100, mpu stom
MBI TIOJTy4aeM JIEPEBO BETBJICHUS CIICTYIOIIEro BUIA:



P(z = 107.33)
P1=Pa(x1 <1) P2 = Pa(x2>2)
P1(z = 98.5) Po(z=102.5), X1 =2, X2 =3
P3 = Pan(x2 < 3) P4 = Poa(Xp > 5)
Ps Ps

3akpbITasi BEpUIMHA HA JAHHOM PUCYHKE NTOKA3aHAa 3aJIMBKOM.

AJTOpUTM METOJ1a BETBEW U rpaHull BRIOUpAET BCEra JJi BETBIICHHUS
nepeylo He3akpvlmylo 3a0avy JUHEHHOTO MPOrpaMMUPOBAHUA B HUKHEM
CJIO€ TEKYLIEro epeBa 3a1ay.

BriOpanHast [uisi BETBJIEHMS 3ajjaya PEIIACTCS CHUMILIEKC-METOJIOM,
MOCJIe ATOr0 OOHOBIIAETCS (WJIM COXPAHSETCS MPEKHUM) PEKOpP MO BCEM
PacCCMOTPEHHBIM YacTHBIM 3a/1adam. Jlajmee BBINOJHIETCS BETBJIEHUE I10
NEPBOM HELENIOW KOMIIOHEHTE B ONTUMAJIIBHOM pPEIICHUM 3a]ayH,
BBIOPAHHOM /17151 BETBJICHUS.

JlaHHBIE JEUCTBUS BBIIOJHSIOTCA O TEX IOP, MOKA BCE YaCTHBIC
3a7aun OyAyT MOABEPTHYTHI BETBJICHUIO WM 3aKPBITHIO MO PEKOPAY, B
ATOM Cjydae JIepeBO Moj3aaady OyAeT MOJHOCThIO CPOPMHUPOBAHHBIM U
pelnieHueM Bcel HMCXOAHOM 3a/auu OyJeT TEKYIllee PEKOPAHOE pelICHUE,
OCTAaBILIEECS 1OCIIE ITOJIHOTO IIOCTPOCHUS AE€PEBA BAPUAHTOB.

Y  nonHOCThIO  COPMHPOBAHHOTO  J€peBa  BAapUAHTOB  BCE
TEpPMUHAJIBHBIC BEPIIUHBI (TO €CTh JUCTHS) OYAYT 3aKPBITHIMH YaCTHBIMH
3aJja4aMy JINHEMHOTO MPOrpaMMHUPOBAHHUSI.

YacTHas 3amada JIMHEHHOTO MNPOTPaMMHUPOBAHHMS, NPUHAJJIEKAIIAS
ZEPEBY 3a/1a4, 3aKPBIBACTCS B ABYX CIIy4asiX:

— 9Ta 3a7ja4a OTCEKAETCS 10 TEKYILEMY PEKOPAY;

— KOTJ1a €€ PELLIECHUE SABIJISIETCS ITOJHOCTHIO LIEJIOYUCICHHBIM.

3akpeiTas 3ajadya Jajee HE BETBUTCS W SBIIAETCS JIMCTOM JiepeBa
3a1ad.



3. HpnMep BBINIOJIHCHHUA 3alaHUA

JlaHa 1emoyurciieHHas 3aja4a JUHEMHOTO IPOrpaMMUPOBaHUSA
Z = 2% +3X, = max;

2%, + X, <10;
X +4x, <11,
X, X,20;

X, X ,€Z.
Nunnmanusupyem Tekymuii pekopa R = co. Pemaem naHHyro 3amauy
JIMHENHOT'0 IPOrpaMMHUPOBAHUS CUMIUIEKC-METOJIOM.

[IpuBenem 3a1auy K KAHOHUYECKOMY BHJTY.
Z — max;

Z—2% —3X%, +0-5,+0-s,;
2X + X, +8, +0-5, =10;
X, +4X,+0-s +5, =11;
X, Xo, S0 Sy 20;

CocTaBuM Ha49aJIbHYIO CI/IMHJIGKC-T36J'II/II_IY H TPpHUBCAECM €€ K

OIITUMAJIbHOMY BUY.

B 7 X X, S S, Pem. | Bi/Aj | Komm.
Z 1 -2 -3 0 0 0 — | He omr.
S 0 2 1 1 0 10 10 | X, > B
S 0 1 4 0 1 11 11/4 | B—>s,
B Z X1 Xy S Sy Pemi. Bi/Aij Komm.
Z 1 -5/4 0 0 3/4 33/4 — | He omr.
S 0 7/4 0 1 -1/4 | 29/4 | 29/5 | X, > B
Xo 0 1/4 1 0 1/4 11/4 11 B—os
B Z X1 Xy S Sy Pemr. Bi/Aij Komm.
Z 1 0 0 517 417 94/7 — OIIT.
X 0 1 0 47 | =17 | 29/7 — —

X5 0 0 1 =17 | 2/7 12/7 — —




[Tonyunnu onTUMaIbHOE, HO IPOOHOE PEIICHNUE:

2=94/7, X, =29/7, x, =12/7.

Pekopa coxpaHwi cBoe NIpekHee 3HaueHHe R =oo, Tak Kak BHOBb
NOJIyYEHHOE PELIECHUE HE SBIISETCS LEI0YMCICHHBIM.

bepem mnepByt0 ApOOHYIO KOMIIOHEHTY HAWJIEHHOTO PEIICHUS M
BBITIOJIHSIEM T10 HEW BETBIIEHUE, TO €CTh, pACCMaTPUBAEM JIBE HOBBIE 3a]1a4u
R=PA(X<|29/7]|=4) n P, =P A(x>[29/7]=5).

PaccmoTpum nepByto 3a/1ady U3 IBYX BHOBb IOCTPOEHHBIX.

[IpuBenemM nomoaHUTENbHOE oOrpaHuueHue X <4. M3 mnocnenneit

CHMIUTEKC Tabnmuubl 6a3oBoii 3anaun P umeem X =29/7-4/7-5, +1/7-s,,

TO €CTh Mbl BbIpa3Wind Oa3UCHYIO TEPEMEHHYIO X; 4epe3 He 0a3oBbie
IIEpEMEHHbIE S;, Sp. 3alUIIEM TeNepb OrpaHuueHue X <4 ¢ MOMOUIbIO

MOJTY4€HHOTO BBIPKCHUS:
29/7—-417-5,+1/7-5, <4 <= -A4]7-5,+1/7-s, <-1/7
B  momydeHHOM  BBIpaX€HHHM BBOAUM  HOBYIO  OCTaTOYHYIO
MepeMeHHYIO Sz, KoTopas Oynet 6asucHoit: —4/7-s, +1/7-S, +s; =-1/7.
JlanHO€ orpaHWYeHHE N00aBisieM K TOCJETHEH CUMILICKC-Ta0IuIle

3agaun P w  goBoauM Tabauily A0 ONTUMAIbHOM C  MOMOIIBIO
JIBOMCTBEHHOI'O CUMILIEKC-METO/IA.

B Z Xy Xy S S, S3 Pem. | Komwm.
Z 1 0 0 517 417 0 94/7 | He mor.
X4 0 1 0 47 | =117 0 29/7 B—s;
X5 0 0 1 =1/7 | 27 0 12/7 | s;,—>B
S3 0 0 0 —4/7 | 1/7 1 ~1/7

Zil Ajj — — — —5/7 — — —
B Z X Xo S S, S3 Pem. | Komwm.
7 1 0 0 0 3/4 5/4 | 53/4 | He nom.
X4 0 1 0 0 0 1 4 B—s;
Xy 0 0 1 0 1/4 | -1/4 7/4 s, —>B
S 0 0 0 1 ~1/4 | —7/4 1/4




Buanm, uto momydeno apoOHoe 3HaueHue X, =7/4. [loctponm 1Be
sagaun Py =P A(X,<|7/4]=1)u P =R A(X,2|7/4]+1=2)

B maHHBIi MOMEHT UMEEM CIIEAYIOIIEE AEPEBO YACTHBIX 3a/1a4:

P(z = 94/7)
Py = Pa(x, <4) P2 = Pr(a25)
P1(z = 53/4) P2
P; = Pia(xo <1) P4 = Pia(x2 > 2)
Ps Pa

B COOTBETCTBUU  CO CTpaTCFHCﬁ BCTBJICHUA  paCcCMaTpHUBACM
HC3aKPBITHIC 3a/1a4Y1 HUKHETO CJIOS, HAUYMHAA C 3a/la4n P3.

3agaua P3; momydaercs w3 3amgaum P; no0aBiieHHMEM OrpaHUYEHUS
X, <1.

N3  nocnegHell  cuMmmuiekc-Tabmunbl  3amaud P; uMeeM
X, =7/4-1/4-s, +1/4-s;. Orcrona HOJTy4aeM
7/4-1/4-s,+1/4-3;, <1< -1/4-s, +1/4-55 <-3/4.

JloGaByisieM HOBYIO OCTAaTOYHYIO MEpEeMEHHYI0 S, Kak 0a3oByIO.
[Monyuaem —1/4-s,+1/4-s;+s, =-3/4 . JloGaBisieM 3TO OrpaHUYEHHE B

MOCJICAHIO CHUMIUIEKC-TA0NMMIYy 3ajgaud P; u JoBoaMM TaOmMIly 10
ONITUMAJIBHOM C TIOMOMILIO ABOMCTBEHHOI'O CUMILIEKC-METOIA.

B 7 X Xy S S, S3 S; | Pem. | Komm.
z 1 0 0 0 34 | 5/4 0 53/4 | He pom.
X, 0 1 0 0 0 1 0 4 B—>s,
X, 0 0 1 0 1/4 | -1/4 0 714 | s,—B
S, 0 0 0 1 |14 |74 0 1/4
S, 0 0 0 0 [ -1/4 1/4 1 —3/4
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B 7 Xy Xy S S, S3 S, | Pem. | Komm.
7 1 0 0 0 0 2 3 11 Orrr.
X 0 1 0 0 0 1 0 4

Xy 0 0 1 0 0 0 1 1

S, 0 0 0 1 0 —2 -1 1

S, 0 0 0 0 1 -1 — 3

Takum obpazoMm, s 3anaun P; umeem z = 11, X; = 4, X, = 1. Tak kak
KOMIIOHEHTBI BEKTOpa PELICHUS IIEJIOYUCICHHBIE, TO IIOJy4aeM HOBOE

3HAueHHe TeKyIuero pekopaa R =11, x*° =4, x3° =1.
MMeeM Takoe COCTOSIHUE JIepeBa 3a71au:

P(z = 94/7)
P1 = P/\(Xl §4) P2 = P/\(Xl > 5)

P1(z = 53/4) P,

P, = P1/\(X2 > 2)

P;,z=1,x1=4,x2=1;R=11 P4

Jlanee HeoOXoAMMO paccMmarpuBaTh 3anady P4, Kak cienyrouryro
HE3aKpBITYIO0 B nocienHeM cioe. OHa CTpOUTCS U3 POIUTENILCKOM 3a1aduu
P, noGaBieHneM orpaHu4eHus X, > 3.

M3  mocimenHeln — CHUMILIEKC-TAOMWIBI  3aJa4yu P,  umeem
X, =7/4-1/4-s, +1/4-s;. Otrcrona nomy4aem:

714-1/4-s,+1/4.-5, 23 <= -1/4-5,+1/4-5; >21/4 <

<1/4-5,-1/4-5,<-1/4 '

JlobaBisieM HOBYHO OCTAaTOYHYHO IMEPEMEHHYIO S, Kak 0a30BYyIo.
[Monyaaem 1/4-s, -1/4-s; +s, =—1/4.
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JloOaBisieM 3TO OrpaHUYEHHE B TOCIEIHIOI CUMILIEKC-TA0IHILY
3agaum P; W 1goBOAMM Ta0iMIly 0 ONTUMalbHOM C TOMOUIBIO
JBOMCTBEHHOTO CUMILIEKC-METO/IA.

B 4 X X S S, S; S4 Pem. | Komm.
4 1 0 0 0 34 | 5/4 0 53/4 | He nom.
Xy 0 1 0 0 0 1 0 4 B—s,
Xy 0 0 1 0 1/4 | -1/4 0 714 | s;—>B
S 0 0 0 1 | -1/4 | -7/4 0 1/4
S, 0 0 0 0 1/4 | -1/4 1 —1/4
Zi/Aii — — — — 0 -5 — —

B 7 X Xy S S, S3 S, Pem. | Komm.
Z 1 0 0 0 2 0 S 12 Onr.
X 0 1 0 0 1 0 4 3

Xy 0 0 1 0 0 0 -1 2

S 0 0 0 1 —2 0 —7 2

S3 0 0 0 0 -1 1 —4 1

Takum obpazoM, s 3anaun P, umeeM Z = 12, X; = 3, X, = 2. Tak kak
KOMIIOHEHTBI BEKTOpa PEIICHUs 1EJOYUCICHHbBIE W 3HAYCHHE IICJICBOM
byHkmu Z = 12 Oonple Openblayliero 3HadeHus pekopna R =11, to

IoJTyJaeM HOBOE 3HAYEHHE TeKyInero pekopaa R=12, x° =3, x5 =2.
IMeeM Takoe COCTOSHHE JIepeBa 3a1au:

P(z = 94/7)
P, =PA(% <4) P, =P A(x 25)

Pl(Z = 53/4) P2

P,=R A(x,>2)

P;,z=11, x1=4,x%=1;R=11 Py, z=12,x1=3, X =2; R=12.

Jlanee HeoOXoauMoO paccMmaTpuBaTh 3aaady P,, Kak CIeayrollyro
HE3aKpBITYIO B MpeanocieqaeM ciioe. OHa CTpOUTCA U3 POAUTEIHCKON
3agaun P qo0aBieHnEM OrpaHHUYEHUs X; = 5.



12

3 MOCJIETHEN CUMILIEKC-TAOJIUIIbI 3aJ1a4yu P

X, =29/7—-417-3,+1/7-s,.
Orcro1a moyryyaem:
29/7-417-3,+1/7-5,25< -4/7-5,+1/7-5,26/7 <

<4/7-5,-1/7-s,<-6/7
JloGaBiasieM HOBYIO OCTATOYHYK) II€PEMEHHYI0 S; Kak 0a30BYIO.

HNMEEM

[lonygaem 4/7-5,-1/7-S,+S;=—6/7. JlobaBnsieM 3TO OrpaHUYEHHUE B

MOCJIEAHIO CUMIUICKC-Ta0MuIly 3ajauud P u  goBoauM Tabauily 10
ONTUMAaJIbHOM C MTOMOLIBIO JIBOMCTBEHHOI'O CUMIIJICKC-METOAA.

B va X Xy S S, S3 Pem. | Komm.
Z 1 0 0 51 | 47 0 94/7 | He nmom.
X 0 1 0 afr | =117 0 2917 B—s;
Xy 0 0 1 =1/7 | 2/7 0 12/7 | s, —>B
S5 0 0 0 afr | =117 1 —6/7
AL — — — —4 — —
[Tonmyyaem cuMILIEKC-TaOIULLY:
B i X Xy S S, S3 Pem. | Komm.
4 1 0 0 3 0 4 10 Omnr.
X 0 1 0 0 0 -1 5
X 0 0 1 1 0 2 0
S, 0 0 0 —4 1 —7 8

Takum obpazoM, mis 3anaun P, umeem Z = 10, X; = 5, X, = 0. Tak kak
KOMIIOHEHTBl BEKTOpa pEUICHUs IENOYUCICHHbIE U 3HAYC€HHUE IEIeBOM
bynkuuu Z=10 MeHbIIE NpPEeAbIAYIIEr0 3HaueHus pekopaa R =12, to
COXpaHsieM IpEXKHEE 3HAYEHUE TEKYILETO pekopaa

R=12, X® =3, x[€=2.
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P(z = 94/7)
P, =PA(x <4) P, =P A(%>5)

P1(z = 53/4) P2, 2 =10, X1 = 5, X2 = 0 uenovymciacHHasl

wa

Ps,z=11,%x:=4,x=1;R=11 P4, 2=12, X, = 3, Xo=2; R=12.

JlepeBo BapuaHTOB (YACTHBIX 33Ja4 JIMHEHHOTO MPOrpaMMHPOBAHUS)
NOJIHOCTBbIO TOCTPOEHBbL. Bce BepIIMHBI WM 3aKpbITBI WM ISl HUX
Opou3BeNeHO BeTBiIeHHE. ONTUMAJbHBIM PEIICHHEM 3aJadyMl SBJISIOTCS
napaMeTphbl TEKYIIEr0 PEKOPJHOrO0 PEIICHUS Ha MOMEHT 3aBEPIICHUS
NOCTPOEHUS JAEpPEBA:

Zopt =12, X7 =3, X3P =2,

4. MaauBuaAyaJbHbIE 32 IaHUSA

No 3ananue No 3aganue
Z =2X; +3X, = max; Z =2X; +3X, = max;
2%, + X, <10; 2%, + X, <10;
1 X, +4x, <13; 2 X, + 3%, <13;
X, X ,=0; X[, X ,=0;
X, X,€Z. X, X ,€Z.
Z=2X% +4X, = max; Z=2X% +4X, = max;
2%, + X, <10; 2%, +X, <9;
3 X, +3X%, <13; 4 X, +3X, <13;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
Z = 3% +4X, = max; Z = 3% +4X, = max;
2%, +X, <9; 2% + X, <11,
5 X, +3X, <13; 6 X, +3X, <13;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
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No 3ajaHue No 3ajaHue
Z =5X% +4X, = max; Z =5X% +4X, = max;
2% + X, <11, 3% + X, <11
7 X, +3X, <13; 8 X, +3X, <13;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
Z =5X% +4X, = max; Z =5X% +4X, = max;
3% + X, <14, 3% + X, <14;
9 X, +3X, <13; 10 X, +4x, <13;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
Z=2X% +4X, = max; Z=2X% +4X, = max;
3% + X, <14 3%, + X, <14;
11 X, +4x, <13; 12 X, +4X, <15;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
Z =2X; +3X, = max; Z =2X, +3X, = max;
3% + X, <14; 3% +2X, <17,
13 X +4X, <15; 14 X, +4X, <15;
X, X,20; X, X,20;
X, X,€Z. X, X,€Z.
Z =4X, +3X, = max; Z =4X, +3X, = max;
3% +2X, <17, 3% +2X, <19;
15 X, +4X, <15; 16 X, +4X, <15;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
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No 3ajaHue No 3ajaHue
Z =4X, +3X, = max; Z=4x +2X, = max;
3% +2X, <19; 3% +2X, <19;
17 X, + 3%, <15; 18 X, + 3%, <15;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
Z =4x +2X, = max; Z =4X, +3X, = max;
3% +2X, <21, 3% +2X, <21
19 X, +3X, <15; 20 X, +3X, <15;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
Z =4X, +3X, = max; Z =4X, +3X, = max;
3% +2X, < 23; 4%, +2X, < 23;
21 X, + 3%, <15; 22 X, + 3%, <15;
X, X,20; X, X,20;
X, X,€Z. X, X ,€Z.
Z =4%, +5X, = max; Z =4% +5X, = max;
4%, +2X, < 23; 4%, +2X, < 24,
23 X, +3X, <15; 24 X, +3X, <15;
X, X,20; X, X,20;
X, X,€Z. X, X,€Z.
Z =2X%, +5X, = max; Z =2X%, +5X, = max;
4% + 2%, < 24; 4%, + 2X, < 26;
25 X, + 3%, <15; 26 X, + 3%, <15;
X, X,20; X, X,20;
X, X ,€Z. X, X ,€Z.
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5. KOHTpOJII)HbIe BOIIPOCHI

1.Kak ocymiecTBiasieTcs BETBJICHUE BBIOPAHHOW 4YAaCTHOM 3aJa4yu
JMHENHOTO MPOrpaMMHUPOBAHUS B JIEPEBE 3a71a4?

2.KakoBa moJIMTHKa BETBIICHUS, TO €CTh, KaKasl HE3aKpbITasi BEPIINHA
JiepeBa 3a/1a4 BBIOMpaETCs JjIsl BETBJICHUS HA OYEPETHOM Iare?

3.YTo Takoe TEKyIIMI peKop]l B aJIFOPUTME BETBEH W I'paHMIl U KaK
oH (opmupyercs?

4.Kak HaxoAWTCS UCKOMOE ONTUMAJbHOE PEIICHUE JaHHOU
LEJIOYMCIICHHOM  3aJa4yd  JIMHEWHOI0  IIPOrpaMMUpPOBAHUs  IOCJE
3aBepIleHUs padOThI AITOPUTMA BETBEU U TPAHMUIL?

5.Kakue wyacTHble 3aJaud SIBJISIIOTCA JIMCTHAMH OKOHYATEIbHOIO
JiepeBa 3a/1a4 B METO/IC BETBEH U IpaHUI]?

6.B kakux ciydasx ompezelieHHas 4YacTHas 3ajavya 3aKpbIBacTCA B
X0/JIe padOoThI aITOPUTMA METO/Ia BETBEH U IPAHUIL?



