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BBEJIEHHME

Hannast paboTa sBIsSETCS MPOJODKEHUEM KOMIUIEKTa Y4eOHO-METOMYECKUX MOCOOUH 10
AJUCHUITIINHE «KonnuecTBeHHbBIE MCTOJbl B 3KOHOMHMYCCKHUX HCCICAOBAHUAX» W COACPKUT
HEKOTOPBIC METOAbI HCCJIeI0BAHUS ONEePANNid, IMCIONIUE IMPOKOE MPUMEHEHUE B PA3TMYHBIX
O6JIaCT$[X HAayYKHM W IPAKTUKHW, B TOM YHUCJIC B 3KOHOMHUKC. HCpBaﬂ qaCcTb JAHHOT'O KOMIIJIEKTa
npeacrasieHa B padote: KoinuecTBeHHbIE METO/IbI B SKOHOMUYECKUX HUccaeaoBaHusax. Yacts 1.
Knaccnueckne MCETOAbI OIITUMHU3ALINU: MGTOI[I/ILICCKI/IC YKa3aHusA K CaMOCTOSATCIbHBIM U
naboparopHsiM pabotaM. [Dnextponnsiit pecype| / U. 0. I'enapuna — Tomck: TYCVYP, 2018.
— 24 c. — Pexxnm nocryma: https://edu.tusur.ru/publications/7882. [lata oopamenus 13.06.2018.

JIOCTOMHCTBOM MpPECTAaBIEHHBIX METOJOB SIBJISIETCS MX OTHOCHUTENbHAsl MPOCTOTa, B TOM
qyclie JUIsl MPOrpaMMHOM peanu3aluu. A Takke TO 00CTOATENbCTBO, YTO OHM BKIIOYEHBI B
Ka4eCcTBE CTaHJApPTHBIX MPOILEAYp B pa3iWyHble MakeThl mpukiagHbix mporpamm: EXCEL,

MATHCAD, MATHLAB wu np.

DT0 y4eOHO-METOIUIECKOE MMOCOOME TPEeTHA3HAYECHO IS BHITIOJTHEHHUST CAMOCTOSTEIIHHBIX 1

nmabopaTopHbIX padOT MO yKa3aHHOM AUCHUILTMHE CTYJEHTaMH SKOHOMHUYECKUX CIIEUAIbHOCTEH.

1. 3AJIAYM JUHEWMHOT O ITIPOTPAMMUPOBAHMS

B o61em ciiyuae 3a7a4a TMHEHHOTO MporpaMMupoBaHus uMeet Buj [1,2]:

n
L(x)=>"c,x, — max(min) (1)
k=1
n - P—
DX =0,i=1]
k=1
n - -
k=1
X, 20,k =11,1<n
ECHI/I J — 0 ,a I =N , TO HMCECM 33,[[3‘1}7 HHHeﬁHOFO HpOFpaMMI/IpOBaHI/Iﬂ B KAHOHNYCCKOM

BUJIC (BCC OrpaHUYCHUSA — PABCHCTBA, BCC MECPCMECHHBIC UMCIOT OT'PAHNYCHHA HA 3HaK).
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Ecim J=mM,a | =n, 1o umeem 3a/1ayy B CTaHJAapTHOM BUJE (3a/1a4y CO CTaHIaPTHBIMU

YCIOBUSIMH).

OyHKIUA L(X) u3 BoIpakeHus (1) Ha3piBaeTCs JTUHEWHOW (OPMON WM IEJIEBOM

GbyHKIMEH 3a1a91 TMHEHHOTO POTPaMMHUPOBAHHSL.

C,
Ca
Bekrop C = Ha3bIBACTCsl BEKTOPOM KO3 (UIIMEHTOB JUHEHHON (OpPMBI, BEKTOP
Cn
X
X2
X = HA3bIBACTCS] BEKTOPOM TIEPEMEHHBIX 3a/1a4i (BEKTOPOM HE3aBHCHUMBIX IEPEMEHHBIX).
RN
Marpuna A= [aik d=1mk=1 nJ HA3BIBACTCS MaTpHuLeH YCIIOBHI

(Texnonornueckoi Marpuiieit). CToyIOIbl MaTPHIIBl YCIIOBUM HA3bIBAIOTCS BEKTOPAMU YCIOBHUH.

Bextop B = Ha3bIBAETCS] BEKTOPOM CBOOOIHBIX YICHOB (BEKTOPOM MPaBbIX YacTel).

Bektop X, a1eMeHThl KOTOPOIO YIOBJIETBOPSAIOT BCEM OIpaHHUYEHHAM CUCTEMBbI (2),
HazbiBaeTcs mianoMm 3JII1. MuosxkectBo Bcex rutanoB 3JII1 HazpiBaeTcst 061acTbiO ONpeaeneHus
3JII1. TInan 3JIII, nmocraBnsomui MakcUMyM (MUHUMYM) JIHHEWHOH ¢dopMe, Ha3bIBaeTcCs

OIITHUMAJIBHBIM IIJIaHOM 3aJJa4u JIMHEHHOTO IIporpaMMHupOBaHUs].

1.1 I'paduuecknii meron pemenus 3JII1

Fpa(bnquKHﬁ METOA OCHOBAH Ha T COMCTpH‘-IGCKOﬁ HUHTCPpHIPCTALIUN 3aJa4un JIMHENHOI0
nporpaMMHUpOBaHUA U HNPUMCHACTCA HpU PCIICHUH 3aJadd C JABYMS HC3aBUCUMBIMH

NEPEMEHHBIMU Xq, Xo B CTAHAAPTHOM BHUJE.



OH OCHOBBIBAa€TCS Ha CIEAYIOLIEM aITOPUTME.

1. Ha miuockocTy B KOOPAMHATHBIX OCSAX X, X, CTPOATCSA HPSMBIE COOTBETCTBYIOIINE

HUCXOJHBIM OI'PAaHUYCHUAM — HCPABCHCTBAM.

2. YKa3bIBaIOTCS MOTYIUIOCKOCTH, YIOBIIETBOPSIOIINE KAKIOMY U3 OTPAaHUYCHHI.

3. OnTuMaNbHBIH IUIaH MOYKHO OTIPEICIIUTh OJTHUM U3 TPEX CISAYIONINX CIIOCO0OB.

Omnpenensiercss  MHOTOYTOJIBHUK — PEIICHHH,  COOTBETCTBYIOIIMH  00JacTu
onpenenenus 3JII1. Beruncnsorces 3HaueHUs LeJIeBOW QYHKIMU BO BCEX BEPIIMHAX
MHOTOYTOJIbHUKA pelieHnid. BoiOupas Hanbosblliee 1 HaMMEHbIIEe 3HAaYCHHUE U3
9TUX BBIYMCIICHHBIX BEJIMYUH, ONPEIEIAIOTCA IKCTPEMaIbHbIE 3HAUEHUSI 1IEJIEBOM

(GyHKIMH.

DKCTpeMabHbIE 3HAYEHUS MOXKHO ONPENEIHMTh, NOCTPOUB [BE JIMHUM YPOBHSL:
L(X ) =const=y, wu L(X ) =const = y,. VYcraHoBUB, Kyna [BIKETCS

nuHeliHas ¢dopma (JID), Bo3pacTas, MOXKHO OINPEACTUTH MHUHUMYM IIE€JIEBOU
(yHKIIMM KakK MEpBYIO TOUKY BeTpeuu JID ¢ 06macThio onpeaesieHnsi 1 MaKCHMYM

1eneBoi (PYHKITMU Kak MOCIEIHIO ToUKy BeTpeun JID u 06macTeio onpeaeeHus

3JIIT.

a
OX

. 1
Ompenensercs TPagueHT IEJIeBOW (YHKIINHU: grad L= oL | HAIpaBJICHUE

OX,

KOTOPOro InokKa3nsIBacT HauOoJIbIIEE BO3paCTaHUC IeJIeBoun (bYHKI_II/II/I n ABJISICTCA
NEPHNCHAUKYIAPOM K JIMHUAM YPOBHA. HCpCMCH_IaH JIMHUIO YPOBH:A B HAIIPABJICHUU
IrpaayuCHTa 10 nepBoﬁ BCTpG‘ICHHOﬁ BCPIIMHBI, MOKHO HaTH MHUHHMAJILHOC
3HAUCHHUE IIeJIeBOM CI)YHKI_II/II/I HepeMemaﬂ JIMHUIO YPOBHS B HaAIIPpaBJICHUU
IrpaadCHTa 10 nocieaHen BCTpG‘ICHHOﬁ BCPHIMHBI, MOYXHO HalTH MaKCUMaJIbHOE

3HauYEHUE 11eNIeBOM PYHKIUU.



IIpumep
Pemnts reomerpruecku 3agady JJMHEMHOTO IIPOIPaMMHUPOBAHUS
F =2x; +3X, — max

X, +3X, <18,
2X; + Xy <16,
3% <21,

Xy <5

X, 20,%, >0.

Pewenue:.

N300pazum MHOroyronbHuk pemenuid (puc.l) Ilpu F =0 nuHus ypoHs 2x; +3x,=0

MPOXOJIUT Yepe3 Haualao KOoOpAWHAT. 3ajaauM, Harmpumep, F =6 u moctpouMm JUHHUIO YPOBHS

2%, +3X,=6. E€ pacnoyioxkeHue yka3plBaeT Ha HalpaBliCeHUE BO3pacTaHMs JMHEHHON (QyHKIUH

(Bektop 0= (2,3) ). Tak kak 3aya4a Ha OTHICKAHUE MAaKCUMyMa, TO ONITUMAJIbHOE PEIICHUE — B

yrioBo# Touke C, Haxomsmieica Ha nepecedyeHur npsmeix [ u II, T.e. koopauHatel Touku C
X +3X, =18,

OTPEEIAIOTCA PEUICHUEM CHCTEMbl ypaBHEHUI , OTKy#a X =6, X, =4. U

2X; +X, =16

MaKCUMyM JIMHEHHO# (yHKInu paBeH Fop, =2-6+3-4=24,



F=F,,

=24
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1.2 CuMmiLieKc-Ta0aIuIbI

[Ipexne 4YeM NPHUCTYNMUTh K COCTaBJICHUIO CHMILIEKC-TA0IUI, HEOOXOIUMO BBIIIOJHHUTH
CHEAYIOUIUE NEHCTBUA.
1. Tlpusectu 3JIII kK kaHOHU4YeckoMy Buay: JI® — MUHUMU3UpPYETCS, BCE OIPAaHUYECHUS —
PaBEHCTBA, BCE IEPEMEHHBIC 3aa41 UMEIOT OIPAHUYEHUS HA 3HAK.

2. Bcucreme M orpaHW4eHHMi M mEepeMEHHBIX (0a3MCHbIE) BBIPA3HUTH YE€PE3 OCTABIIUECS
(cBoGoanmbie): X, = —a-X. , f=>0.Ecnu s Kakoro-To orpaHHYeHHs He
BBITIOJIHSAETCS yciioBHe 3> 0, TO BBECTH MCKYCCTBEHHbIE IIEPEMEHHBIE KaK pa3HOCTh
MEXAy MpaBoi U JIEBOM YaCTSIMU COOTBETCTBYIOIIETO OTpaHUYEHHUSI.

3. B amueiinoii hopme 6a3ucHbIe IEPEeMEHHBIE HCKIIOYHTD ! L(X ) =y, -7 X..Ecm

€CTh UCKYCCTBEHHBIE [TIEPEMEHHbIE, TO CPOPMUPOBATH BCIIOMOraTe/bHyI0 JIO I(X) KaK

CYMMY BCE€X UCKYCCTBCHHBIX IIEPEMCHHBIX.

4. TloctpouTh cUMILIEKC-TAOMUITY. JI71s1 KaXKI0TO OTpaHUYEeHHS TIpeIHa3HAYeHa CTPOKa.

[IpenmocienHss cCTpoka — st L(X ), MIPEATTOCIICHSS CTPOKA — JUIS I(X ) .

B moctpoeHHOI cuMILIEKC-TabIMIle MpocMaTpuBaeM MOCJAEAHIO CTpoKy. Ecimm cpemm
KO3(pPHUITMEHTOB MOCIEAHEH CTPOKH HET MOJIOKHUTEIBHBIX (KpOME, MOXKET OBITh, CBOOOIHOTO
yjieHa), TO 3afadya perieHa. ONTUMaiIbHBIA IJIaH 3alKCHIBAIOT TaK: CBOOOJHbBIEC NEPEMEHHbIE
nosiaratoT paBHbIMU 0, Ga3ucHbIE — COOTBETCTBYIOIIMM CBOOOJHBIM ujeHaMm. OnTumanibHOe
3HaueHue JID paBHO cBOOOIHOMY WieHY B cTpoke ¢ JID. Ecnu mosioxxuTenbHbIX KO3(PPUITMESHTOB
HET B CTPOKE cO BenmomorareabHoi JID, To 31o o3Havaet, uro 3JII1 He numeeT penienus, Tak Kak
CUCTeMa OTPaHUYECHUHN 33a]]a4l HECOBMECTHA.

Ecnu B nmocnenHel cTpoke CUMILIEKC-TA0NIUIIbI €CTh TMOJOXKUTENbHBIN K0d(pPUuireHt (kpome
CBOOOJHOTO 4JIeHa), OTMEYaeM CTOJOEIl ¢ 9TUM 3JIeMeHTOM (Beayluii croJiden). Ecnu takux
AJIEMEHTOB HECKOJILKO, BRIOMPAaeM JTH000H.

[IpocMatpuBaem ar1eMeHThI BEAYIIETro cToI0Ia, OTHOCSIIECS K orpaHudeHusiM. Eciu cpenu
HUX HET IMOJIOKUTENbHBIX, TO 3aJaya HE HMeEEeT pEIIeHHUs, IMOCKOJbKY JIMHEeHHas ¢opma
HEOIpaHUYEHA CHU3Y.

Ecnmu cpemu sieMeHTOB BeAyIIETO CTOJONA €CTh TMOJOXKHUTENbHBIE (OTHOCSIIUECS K
OTpaHHUYEHUSIM), TO OTMEYaeM CTPOKY (Beayuiasi CTPOKa) C MUHUMAIbHBIM OTHOIIEHHUEM
CBOOOJHOTO 4JieHa K COOTBETCTBYIOIIEMY MOJOKUTETFHOMY 3JIEMEHTY BEAYIIETr0 CTOO1A.

Ha nepecedyennu Bemyiero cTonodua v BeAyIiei CTPOKU CTOUT Pa3pelialomuii 3JieMeHT.

[Tocne oThICKaHUsl pa3pEIIAONIETO JIEMEHTA MEPEXOJAT K MOCTPOCHUI0 HOBOM CHUMILIEKC-

Tabnuubl. B HOBOM cuMmIuiekc-TabiMile epBOi 3alOHIETCs CTPOKa, KoTopasi Obliia Beayliel B
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npeapIayieil cuMIuieke-Tabnune. Bece sneMeHTsl Bemylield CTPOKH AESAT Ha pa3peruaroiini
aneMeHT. OcTajabHBIC CTPOKU MPEoOpa3yroT Tak, YTOOBI HA MECTE MPEKHETO BEAYIIEro CTOJI0Na
MOSIBUJICS CTOJIOCT €IMHUYHOM MaTPHUIIBI C €AMHULICH HAa MECTE pa3pelaromiero JIeMeHTa.

[Ipouecc pewenus 3JII1 cBoguTcs K Nocae10BaTEIbHOMY IOCTPOEHUIO CUMITIIEKC-TA0IUIL 10
TEeX IMOp, OKa He Oy/eT HAlICHO pelIeHrue WM He OyAeT 0OHapy>KEHO, YTO 3aj7aya pelIeHus He
uMeer.

3aMeTuM, YTO CHUMILIEKC-METOJI JIETKO aJanTUPYeTCs K PelICHUIO 3aJayll Ha MakCuMyM. B
OTJIMYHE OT PACCMOTPEHHOW BEPCHH, B CIydae TMOWCKAa MAaKCHMyMa IIPU MPOCMOTPE CTPOKH C
ko3¢ dumeHTaMu JTMHEHHONW (HOPMBI HY)KHO BBIOMpATh HE MOJIOKHUTENbHBIN, a OTpULIATEIbHBIN
ko3¢ ¢uimeHT. 3asaya pelieHa, eciau B MOCIeIHENH CTPOKE HET MOJI0KHUTEIbHBIX, KPOME, MOKET
OBITh, CBOOOTHOTO WICHA Y JINHEWHOU (POPMBI.

Ipumep. Pemmm 3amady w3 NpeApLAyIIEro MyHKTA C MOMOINBIO OTHMCAHHOTO alrOpHTMa
CHMIUTEKC-TabmuIl. 3ameTuM, 9To B [2] 3Ta e 3aqa4ya pelieHa ¢ MOMOIIBI0 YITOMSHYTOU B [2]
BEPCHU PEUICHUS 3a7a4ll Ha MAKCHMYM.

F =2x; +3X, — max

X, +3X, <18,
2% + X, <16,
3% <21,

Xy <5

X 20,%, >0.

Pewenue.

1. TlpuBegem 3amauy K KaHOHMYecKOMy Buay. Jlig sToro mepeizeM OT 3agadu
MaKCUMM3aIlMM K 3aJaye MUHUMU3AlMW, BBEAS HOBYIO JHHEWHYI0 (opmy. OT
OTpaHWYCHUN —HEPaBEHCTB NEpeiieM K paBEHCTBaM, BBEIS B KaKJI0€ HEPABEHCTBO
CBOIO JIONIOJHUTENbHYIO HEOTpULIATENbHYIO mepeMeHHywo. [lomyuum crenyromryro

SKBHUBAJICHTHYIO 33/1a4y.
L=—-F=-2x; —3x, > min

( X1 +3x, +x3 =18

| 2x1 +x, + x4 =16

4 3xq1 +x5 =21

| Xy + X =5

kxl >0,x20,x3=20,x4=>0,x5=>0,x6=>0
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2. Breimenum 6a3ucHbIE TIepeMeHHBbIC. B 1aHHOM cllydae B KauecTBE 0a3WMCHBIX yJO0OHO

HCII0JIb30BATh BBCACHHBIC NOTIOJHUTCIBHBIC ICPCMCHHBIC.

( X3 = 18 — (x1 + 3x2)
| x, =16 — (2x, + x,)
{ Xg = 21 — (3x1)
I X =5—(x3)
kxl =>0,x=20,x320,x,=>20,x5=20,x6=0
B AHAIOTUYHOM BUJIE MPEeACTABUM JIMHEHYIO dbopmy.
L=0- (le + 3x2)
3. CocTaBuM MEPBYIO CHMILIECKC-TAOIHUILY.
CBob.
basuc y/eH X1 X2 X3 X4 X5 X6
X3 18 1 3 1 0 0 0
X4 16 2 1 0 1 0 0
X5 21 3 0 0 0 1 0
X6 5 0 1 0 0 0 1
no 2 3 0 0 0 0

B nocnennelt ctpoke nBa MmojokuTeabHbIX Koddduuenta. Beidepem crosbderr ¢ 3.

basuc Csob X1 X2 X3 X4 X5 X6

X3 18 1 3 1 0 0 0
X4 16 2 1 0 1 0 0
X5 21 3 0 0 0 1 0
X6 5 0 1 0 0 0 1
no 2 3 0 0 0 0

Oro Beaymuii ctonden. CBoOoHas IepeMeHHas X, OyaeT BBOIUTHCS B Oa3uc.

HpOCManI/IBaH MOJIO2KUTECJIBHBIC  3JIEMEHTbI CTOJ'I6I_[a, OTHOCHIIMECHA K

BEJIYILIETO
OrPpAHMYEHUSIM, BUJIUM, YTO MHHMMAJIbHOE OTHOIIEHHE CBOOOJAHOr0 YJIeHAa K 3JIEMEHTY
BeYILEro CToJI0la COOTBETCTBYET YETBEPTONM CTpPOKEe — Oa3MCHON NEpPEeMEHHOW Xg. ITO

0O3Ha4vacT, 4TO OHa 6y,Z[CT BBIBC/ICHA U3 Oasmca. BmecTo Hee BOMZIET X5.

basuc Csob X1 X2 X3 X4 X5 X6

X3 18 1 3 1 0 0 0
X4 16 2 1 0 1 0 0
X5 21 3 0 0 0 1 0
X6 5 0 1 0 0 0 1
Jjlo] 0 2 3 0 0 0 0
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Ha mepeceuennn Bemymiero cCTojOla W BEAyIIEH CTPOKH CTOUT pPa3pelIaroliuii 3JIeMeHT. B
JTAHHOM CJIy4ae OH paBeH 1.

Ctpoum HOBYIO cuMIUIeKc-Tabuiy. [1epBoii 3amonHseM cTpoKy, KoTopast Obliia BeayIien. 3aTeMm,
MCTIOJIB3YS 3Ty TEPBYIO 3aII0JIHEHHYIO CTPOKY, ITpeodpa3yeM ocTallbHbIe CTPOKH MeTo10M ['aycca
TaKk, 4TOOBl Ha MECTe NPEXKHEro BEIYIIer0 CTOJIOIAa B HOBOH TaONWIle MOSIBHICS CTOJIOEI]

€MHUYHON MaTPHIbI C €AMHULIEH HA MECTE PA3pPEIIAIOIIETO JIEMEHTA.

basuc Csob X1 X2 X3 X4 X5 X6

X3 3 1 0 1 0 0 -3
X4 11 2 0 0 1 0 -1
X5 21 3 0 0 0 1 0
X2 5 0 1 0 0 0 1
no -15 2 0 0 0 0 -3

B mocnemneit cTpoke OAWH TOJIOKHUTENbHBIA KO3 duumueHt. Bribepem »TOT CTONOETI.

CpoOoanas mepemMeHHas x; OyAeT BBeJeHa B 0a3uc.

basuc Csob X1 X2 X3 X4 X5 X6

X3 3 1 0 1 0 0 -3

X4 11 2 0 0 1 0 -1

X5 21 3 0 0 0 1 0

X2 5 0 1 0 0 0 1

no -15 2 0 0 0 0 -3
[IpocmaTpuBasi MOJOKUTEIbHbIE JJIEMEHTBbI BEAYIIETO CTOJOIA, OTHOCSIIIUECs

OrpaHUYEeHUsIM, BUJUM, YTO MHHHMMAJIbHOE OTHOLIEHHE CBOOOJAHOIO 4ieHAa K JIJIeMeHTY
BeYIEro cToJidla COOTBETCTBYET MEPBOIl CTPOKe — OA3UCHON MEPEMEHHOM X3. DTO O3HAYaer,

4yTO OHA OyJeT BhIBelleHa 13 O6a3uca. Bmecto Hee BoWaeT x;. Pazpematonuii snemeHT paseH 1.

basuc Csob X1 X2 X3 X4 X5 X6

X3 3 1 0 1 0 0 -3
X4 11 2 0 0 1 0 -1
X5 21 3 0 0 0 1 0
X2 5 0 1 0 0 0 1
no -15 2 0 0 0 0 -3

Ctpoum HOBYIO cuMIUIeKc-Tabuiy. [IepBoii 3amonHseM cTpoKy, KOTopast Oblia BeayIien. 3aTeM,

HCIIOJIb3Y: 3TY NCPBYIO 3alIOJIHCHHYIO CTPOKY, npeo6pa3yeM OCTAJIbHBIC CTPOKHU MECTOOM Faycca
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Tak, 4TOObl Ha MECTE MPEKHEro BEIYIEro CToj0la B HOBOW TAOJHIE MOSBHICA CTOJOEI

€IMHUYHON MaTPULbI C €AMHULIEH HAa MECTE PA3PEILAIOIIETO JIEMEHTA.

basuc Csob X1 X2 X3 X4 X5 X6

X1 3 1 0 1 0 0 -3
X4 5 0 0 -2 1 0 5
X5 12 0 0 -3 0 1 9
X2 5 0 1 0 0 0 1
no -21 0 0 -2 0 0 3

B mocnenneit cTtpoke OAMH TOJIOKHUTENbHBIA KO3 GuUIMeHT. Bribepem 3TOT cTOmOeI.

CBoOoaHas mepeMeHHas X, OyJIeT BBeIeHa B Oa3uc.

basuc Csob X1 X2 X3 X4 X5 X6

X1 3 1 0 1 0 0 -3

X4 5 0 0 -2 1 0 5

X5 12 0 0 -3 0 1 9

X2 5 0 1 0 0 0 1

no -21 0 0 -2 0 0 3
[IpocmaTpuBasi MOJOKUTEIbLHbIE JJIEMEHTBHI BEAYIIETO CTOJOIA, OTHOCSIIUMecs K

OrpPaHUYeHUsIM, BUAUM, YTO MHHHMMAJbHOE OTHOLIEHHE CBOOOJAHOIO 4ieHAa K JIJIeMeHTY
BeAYIIEro cToJ011a COOTBETCTBYET BTOPOH CTpOKE — 0a3MCHOM MEPEMEHHON X,. DTO O3HAYAET,

4YTO OHa OYyJET BhIBeJeHA U3 Oazuca. BmecTo Hee BOMIET X 4. Pa3pemaromuii 3nemMeHT paBeH 3.

basuc Csob X1 X2 X3 X4 X5 X6

X1 3 1 0 1 0 0 -3
X4 0 0 -2 1 0 5
X5 12 0 0 -3 0 1 9
X2 5 0 1 0 0 0 1
no -21 0 0 -2 0 0 3

Ctpoum HOBYIO cuMIuiekc-Tabnuiy. IlepBoii 3anonaHsieM CTpoKy, KoTopast Obu1a Beymiei. Utoobt
MOJIYUYUTh €AMHMIYy Ha MECTE pPa3pellarollero 3JI€MEHTa, NOJENIMM BCHO BTOPYIO CTPOKY Ha
pasperiaonuil 3JeMeHT. 3aTeM, UCHOJb3ys 3Ty IMEPBYIO 3allOJIHEHHYIO CTPOKY, IpeoOpasyem
ocTalbHbIE CTPOKH MeToI0M ["aycca Tak, 4TOOBI Ha MECTE MPENKHET0 BEAYILEro CToI0Ia B HOBOM
TabauIle MOSIBUICS CTOJIOCN €IMHUYHOM MaTpUIBl C €IMHUIIEH Ha MECTe pa3pellaroliero

QJICMCHTA.
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basuc Csob X1 X2 X3 X4 X5 X6

X1 6 1 0 -0,2 0,6 0 0
X6 1 0 0 -0,4 0,2 0 1
X5 3 0 0 0,6 -1,8 1 0
X2 4 0 1 0,4 -0,2 0 0
no -24 0 0 -0,8 -0,6 0 0

B mocnenseit cTpoke HET MOJIOKUTETBHBIX KO (DUIIMEHTOB. 3HAUUT, 3a/1a4a pelIcHa.
3anucbiBaeM ONTUMANIbHBIN IU1aH. [{71s1 3TOro cBo0OIHbIE IEPEMEHHBIE NI0JIaraéM paBHBIMH HYJIIO,
0a3ucHbIC TIepeMeHHbIe (TIePBBIH CTOIOCI] TAOIHUIIBI) TPHU ATOM OYIYT PaBHBI COOTBETCTBYHOIIUM
CBOOOJIHBIM WiIeHaM (BTOpOH cTosiberr).

_xl — 6_
Xy =
X3 =
X4 =
Xg =
_x6 = 1]

X*

OnTuMaibHOe 3HaYeHHE JIMHEWHOM (OpMBI (TTIOCIEHSA CTPOKa BO BTopoM cronbue): L(X*) =

—24; F(X*) = —L(X*) = 24.

1.3. /IBoiicTBeHHBbIE 32]a41 M AHAJIU3 YCTOWYNBOCTH IBOICTBEHHBIX OLIEHOK.
Paccyxnenuss mpoBeaeM Ha TpuUMEpe 3aJadydl  HMCIOJIB30BaHUSA ChIpbs. [lpeampusrue
WCIIOJIB3YET NIl TIPOM3BOJICTBA JIBYX BHJIOB NPOAYKIIMU JBa BHJA CHIPbS. Pacxos CwIpbs mjs

BBIITYCKA CAWHUIBI ITPOAYKIHUHA IIPHUBCIACH B Ta6J'II/II_[ei

Coipbe
[Tpoaykr 1 2 Hoxon
1 1 1 4
2 2 1 5
3amacel 4 3

MatemaTuueckass MOJIENIb 3aJa4i UMEET BHU/I;

F = 4x; + 5x, — max
X1+ 2%, <4

X1+ X2 <3

X1, Xo >0

HpI/IBe,Z[eM K KAaHOHUYECKOM (I)OpMC 1 3alIMIIcM HeO6XO,Z[I/IMLIM JJIs1 CUMIIIICKC-METO Ja 06p8.30M2
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X3 =4 — (x; + 2x,)
Xa=3—(x;+2x,)
L=0-(4x;+5x,)
3I[eCI): X1 — BI)IHYCK HepBOFO nu3aciiys, X2 — BI)IHYCK BTOpOFO nu3acius, X3 — OCTaToK HepBOFO

U3JCIIHUA, X4 — OCTATOK BTOPOI'O U3ACIUA.

CocTaBUM CUMILIEKC-TA0IAIIBI.

Basuc CBob X1 X2 X3 X4

X3

X4 3 1 1 0 1
no 0 4 5 0

Basuc CBob X1 X2 X3 X4

X3 1 0 1 1 -1
X1 3 1 1 0 1
no -12 0 1 0 -4
Basuc CBob X1 X2 X3 X4

X3 1 0 1 1 -1
X1 2 1 0 -1 2
no -13 0 0 -1 -3

361061’162 peutena, mak Kak 6 I’lOCJleaHelZ CMPOKE HeEN NOJOHCUMENbHBIX IIIEMEHNOE. Hpu aomom.
X* =(2100), F(X") =13

Takum o6pa30M, ONTUMAJIBHBIM SBJISACTCH IIJIAH BBIITYCKA, IIPU KOTOPOM IIE€PBOI'0 BUJa IIPOAYKIUHA
H3TrOTaBJIMBACTCA ABC €AWHUIIBI, 4 BTOPOT'O BHAa — OAHA CAWHHUIIA. HpI/I 3TOM 063 BHUJa peCypCOB
HCIIOJIB3YIOTCSA IMOJTHOCTBIO, TaK KaK UX OCTAaTKW B OIITUMAJIBHOM ILIaHE PaBHBI HYIIIO.

3anuieM Terepb ABOCTBEHHYIO 3214y’
F* = 4y; + 3y, - min
yi+y2=>4
2y1 + Y225
y1, ¥2 =0

B KaHOHHYECKOH dopMe:
F* = 4y; + 3y, - min
yi+y2—ys=4
2y1+Y2-Ya =5
Y1, Y2, Y3, Y4 =0
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VYcTaHOBUM COOTBETCTBUE MEXK/Y IEPEMEHHBIMU 33]1a4: X3 €3 Y1, X4 €3 Y2, X1 € Y3, X2 € Ya.

W3 TeopeMsbl JBOMCTBEHHOCTH cieayer, uro: Y™ =(1300), F(Y") = F(X") =13.

U3 teopun CJIAY crnenyer, uro f = D7 1B, rne D — maTpuma, cocTaBlcHHAs U3 BEKTOPOB,
oOpa3yromux 6a3uc. 3HAYUT, UCCIEAOBAHNE YCTOMYMBOCTH ABOMCTBEHHBIX OIICHOK CBOJMTCS K

PECHICHNUIO CUCTCMbI HCPABCHCTB!

b, +Ab, |
D b, + Ab, >0

b, +Ab,, |

B namem npumepe:

4 |71 2 4

D = B:

1 -1 3

-1 2 |4+Ab

1 -1|3+Ab,

—(4+Ab,)+2(3+Ab,)>0

4+Ab —3-Ab, >0

Ab, +2Ab, > -2

Ab, —Ab, > -1
[TonydeHHYI0 CHCTEMY HEPaBEHCTB MOYKHO PEIIUTh TIpadUUYeCKH, OINPEACIUuB 00JacTh
MEPECeUeHMs] COOTBETCTBYIOIIUX IMOTYILIOCKOCTEH.
W3meHeHus B rpeiesiax 3Toi 00aacTi 00eceurnBaloT HEM3MEHHOCTD JIBOMCTBEHHBIX OIICHOK, IIPH
aToMm, Harpumep, Ab1 = Ab2 = 2 naet yBenuueHHe 10X0/1a HA BEJIHUYHHY:
yl*Abl + yz*Abz =2+6=8.
JI7i1 KOHTPOJISl MPaBUIBHOCTH TIOCTPOEHHUs 00JacTH YCTOWYMBOCTHU CIIEIyeT UMETh B BHUIY, YTO
touka (0, 0) Bceraa mpuHaIeKHUT 3TON 00JIACTH.
B oOmem cimydae (M > 2) aHanu3 YCTOWYMBOCTU YcioxHseTcs. OOBIYHO, yIpolas aHaju3,
paccMaTpuBalOT JIKING CiTydau, koraa Bce ADi , KpoMe 0HOTO, HYJIEBbIE, TH00 OTPAaHHYUBAFOTCS

HpOBCpKOfI BJIMAHHA Ha YCTOﬁqHBOCTL KaKHUX-JI100 KOHKPCTHBIX W3MEHEHMH 3aI1acoB ChIpb4.
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1.4 TpancnoprHas 3aga4a

B nynkrax A(I =1 n) BBIITYCKAETCS WIIM XPAHUTCS OJHOPOIHAS HPOAYKIHS B KOJMYECTBE
a; (i =1, n) eaunnl. Ce6eCTOMMOCTD €IMHMIIBI IPOAYKIMU B MyHKTe A (i =1 n) pasna C, (i =1 n).
[oTOBast MPOIYKIKUS MOCTABJIAETCA B MYHKTHI B J(j =1, m), MOTPEOGHOCTH KOTOPBIX COCTABJISAIOT

b i (J =1 m) enuauI. CTOMMOCTD Cjj MEePeBO3KU SAMHMIIBI TIPOYKIUHU U3 ITYHKTA Ai B IIYHKT B j

MN3BECTHA.

ITyHKTBI Ai(i =1, n) Ha3bIBAOTCS MOCTABIIMKAMU WA OTIPABUTEISIMH, ITYHKTHI B j(j =1, m)

Byznem obo3Ha4ate Xj; - KOJIMYECTBO IPy3a, MEPEBO3MMOTO U3 IIyHKTA A| B myHKT B j (i 06beM

MIEPEBO3KN).

Heobxomumo TakuM 00pa3oM OpraHu3oBaTh IE€PEBO3KY TIpy3a OT [OCTaBIIMKOB K
MOTpeOUTENAIM, YTOOBI CyMMapHBIE 3aTpaThl Ha IEPEBO3KHU OKa3allch MUHUMAIbHBIMU. [1pu 3TOM
BCE 3a1achl I0JKHBI OBbITh BBIBE3EHBI, BCE MOTPEOHOCTH YJOBIETBOPEHBI.

Jloka3aHo, YTO TpPaHCHOPTHAas 3aJada MMEET peIIeHUe TOorjJa M TOJIbKO TOrza, Korja

m

n
BBITIOJTHEHO yCJIOBHE OaiaHca: Zai = Zb j- 3agauM, A9 KOTOPBIX BBIMOJHEHO YCIOBHUE
i=1 j=1

OanaHca, Ha3bIBAOTCS 3aKkpbIThiMU. basuc T3 comepxutr He Oosee M+ N-1 HenyneByro

KOMIIOHCHTY. HJ'IaH, COOTBCTCTByI-OH_II/Iﬁ HEOTpULATCIBHOMY 6a3I/ICHOMy PEIICHUIO CHCTEMBI

orpanndeHuid T3, Ha3biBaeTca onopHbIM. Pemenne T3 crenyeT uckath cpeii OMOPHBIX IUIAHOB.

OHOpHBIe IUIaHbI MOT'YT OBITH HafII[eHBI pacnpeacauTeJIbHbIMA METOJaMHU, K KOTOPBIM

OTHOCATCA METO/J] CEBEPO-3aIIaTHOTO yIJjida, METOJ MUHUMAaJbHONW CTOMMOCTH U metoa Dorens.

Ha npaktuke ycnoBue OanaHca BbIIONHsETCS peako. Ilostomy HeoOxonumo HailTu cnocoO
pemaTh HecOaJaHCUPOBAaHHbBIE (OTKPBIThIE) TPAHCIIOPTHBIE 3a0a4H.
Hapymenue ycrnoBusi 6aaHca MOXET ObITh OJHMM M3 JIBYX: CyMMAapHbI€ 3arachl MPEBBIIIAI0T
CyMMapHble TOTPeOHOCTH JMO0 CyMMapHble MOTPEOHOCTH MPEBBIIAIOT CyMMAapHBIE 3aIlachl.
PaccMmoTpuM Kak bl BapUaHT.

m n

1 28 <)b,

i=1 j=1

Taxyro T3 Ha3bIBAIOT 3a/1a4el «HA HEAOCTATOK». [I0CKOJIBKY TEOpEMa O pa3peIIMMOCTH JJ0OKa3aHa

TOJIBKO JIA 3aKPBITBIX 3a1a4, TO pCHICHUC OTKpLITOfI T3 AOJDKHO HAYMHATLCA C IPUBCACHUS €€ K
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cOanmancupoBaHHOMY BUay. Jliist 3T0TO0 (hOpMYIHPYIOT CIIEAYIONIYIO BCIIOMOTaTeNbHYIO 3aaauy. K
MMEIOIIMMCSL TIOCTaBIIMKAaM BBOJAT eme oAaHoro — ¢ukrtuBHoro. Ilpm stom B Tabmuie
TPAHCIIOPTHOM 3aJjaul MOSBIIAETCS JOMOJHUTEIbHAsA CTpOKa. B kauecTBe 3amaca (PUKTHBHOMY
MOCTABIIMKA MPUIICHIBAIOT Pa3HOCTh MEXIY CYMMapHBIMU MOTPEOHOCTSAMH M CyMMapHBIMU
3anacaMu. CTOUMOCTb (PUKTHBHBIX [IEPEBO30K I0JIATal0T PaBHOM HYIIO, €CIM pedb UAET TOJIBKO O

TPAHCIIOPTHBIX PacX0/aax, TUO0 33aJaI0T €€ PABHOU «yIIepOy OT HEJIOTIOCTABKI.
m n
2. Z a > Zb j
i=1 j=1

Takas 3amaya Ha3bpIBaeTCs 3aJauedl «Ha M30BITOK». Kak M B mpenspiaymieM ciydae, perieHue
HAaYMHAETCS C TMPUBEICHUS €€ K COaTaHCHpOBaHHOMY BHUIY. [l 3TOro K HMEOUIUMCS
MOTPEOUTEISIM BBOJIAT €Il€ OJHOTO — (pukTUBHOTO. [IpH 3TOM B Tabiuile TpaHCHOPTHOM 3a1auun
N00aBIISIETCS IOTIOJTHUTENIBHBIN cToNI0er. B kauecTBe moTpeOHOCTEN GUKTUBHOMY TOTPEOUTEITIO
MPUTIMCHIBAIOT PAa3HOCTh MEXAY CYMMapHBIMH 3amacaMd W CYMMapHBIMH TOTPEOHOCTSMHU.
CroumocTh (UKTHBHBIX TIEPEBO30K TMOJAraloT PaBHOW HYJIO, €CIH pedyb HJET TOJIBKO O

TPAHCIIOPTHBIX Pacxo/ax, JU00 3aJal0T €€ paBHOM «yIIepOy OT MPOJIeKUBAHUS.

OCHOBHBIM METOIOM pereHus T3 sBiseTcs aHaIoT CHMIUIEKC-METO1a — METO/T TOTEHITHAJIOB.
MeTtoa MOTEHIIMANIOB TAaKXKE IMPEACTABIISIET COOOH METOJ YIMOPSI0YSHHOTO Tepedopa BEpUINH
obnactu onpeaenenus. YToOwl €ro OCyIeCTBUTh, HEOOXO0IMMO HANUTH MIEPBYIO BEpIITUHY (TIEPBBIi

OTIOPHBIH TUIaH).
1.5 MeToabl OCTPOEHHs MEPBOT0 OMOPHOIO IJIaHA (pacnpeieuTe/IbHbIe MEeTO/Ibl)

PaCCMOTpI/IM TpHU MCTOZA IIOCTPOCHUA IICPBOI0 OIIOPHOIO IlJIaHa T3. Bce MCTOJbI PA3JINYarOTCs
CII0CO00OM BbI60pa KIICTKU IJIg 3aIlOJIHCHUSA M3 4YHCJa HJONYCTHMBIX. HpI/IHI_II/IH 3aI10JIHCHUA
BLI6paHHOﬁ KIICTKHX OAMHAKOB 1JIs1 BCCX CII0CO0OB.

e MeToja ceBepo-3anaJHOTO YIJia.

B sTOoM MeTone KakIblii pa3 Ans 3amoJHEHUS BBHIOMpaeTCsl ceBepo-3amaaHas (JieBas BEpXHSIS)
KJIETKA U3 YUCIa JOIYCTUMBIX.

[IpuHIUII 3aTI0JTHEHUS CIIETYOLIUN.

BriOpanHas kieTka MakCHMAallbHO HAarpy)kaeTcs: B Hee 3alMChIBAIOT MHHUMYM MEXKIY 3allacoM
COOTBETCTBYIOIIETO TMOCTABIINKA U MOTPEOHOCTSAMU COOTBETCTBYIOIIETO MOTpeduTens. Takum
oOpa3om, MO0 BBIBO3SAT BECh 3amac, MO0 MOJHOCTHIO YAOBIETBOPSAIOT moTpedHocTh. [Tocme

3TOTO BBIUEPKUBAIOT CTPOKY (eciu OBbLI BBHIBE3EH 3amac), Tu00 cToyiOer (eclu ya0BIETBOPEHBI
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noTpeOHOCTH). BIuepKHYThIE SYSHKH CTaHOBSTCS HEJOMyCTUMBIMU. [Ipu 3TOM COOTBETCTBEHHO
1100 moTpedHOCTH, MO0 3amac yMEHBIIAIOTCS Ha BEJIMYMHY BHIBE3EHHOTO Tpy3a.

[Mocne 3amomHeHnss M + N - 1 -0if KI€TKU ONPEaENsSIOT CyMMapHbIe TPAHCIIOPTHBIE pacxoabl. s
3TOr0 HAXOAST CyMMY IIPOU3BEIACHUNM CTOMMOCTU MEPEBO3KM Ha €€ 00BEM JUIsl 3alOJIHEHHBIX
KJIETOK.

Mertoa ceBepo-3amaJHOTO yria MpOCT B pealU3allH, YTO OCOOCHHO aKTYaJlbHO sl TaOJHIl
Oonpmol pazMepHOCTH. CyIIECTBEHHBIM HEIOCTATKOM SIBJISETCS TO, YTO OH COBEPIIEHHO HE
UCIOJIb3YeT HCXOJHYI0 HMH(OpPMAIMI0 O CTOMMOCTH IE€PEBO30K. IJTO TBITAETCS Y4ecTb

CHEAYIOUIUNA METOI.

e MeToa MUHUMAJLHONH CTOMMOCTH.

B sTom METOJEC KEDK)IBII\/’I pa3 mid 3all0JIHCHUA BBI6I/IpaeTC$I KJIeTKa ¢ MUHUMAJILHON CTOMMOCTBIO
M3 Yuciia OOIMYCTUMBIX. Bce ocrannHbIe omnepanuun ABJIAOTCA TAKMMHU XKE€, KaK B IPCAbIAYIIEM

METOAC.

e Metox ®oreJs.

DTOT METOJT paccCMaTpUBAET CUTYALlUIO Ha mIar Brepen. s aToro ans Kaxaoro croudua u Jyis
KaXKJIOM CTPOKH OTPEEISAIOT Pa3HOCTh MEXY ABYMsI MUHUMAJIbHBIMU cTOUMOCTSIMU. Cpenin Bcex
pa3HOCTel BBIOUPAIOT caMyto OOJIBIIYI0. DTa Pa3HOCTh COOTBETCTBYET ONpPEACICHHOMY CTOJOIY
WIK OmpeAeneHHOW cTpoke. B BpiOpaHHOM cTOJIOIE WJIM CTPOKE 3alOJHSIOT KIETKY C

MUHUMAJILHONH CTOUMOCTBIO. HpI/IHHI/IH 3aIl0JTHEHUS — TaKOM KEC, KaK B IPpEAbLAYIIUX crocobax.

CJ'IeI[yeT OTMCTHUTDH, YTO HHU MCTO/ MUHHMAaJILHON CTOUMOCTH, HU MCTOJ dorens He SIBIAIOTCS
OJHO3HAYHO JYYIIHUMH, UYEM MCTOA CEBCPO-3allaTHOIO yTIJia. KpOMe TOro, IOCTpOUB HepBbIﬁ IJ1aH
HCJIb34 Cpa3y CKa3aTb, ABJIAACTCH JIM OH OIITUMAJIbLHBIM. I[J'ISI TOr'0 YTOOBI 3TO IIPOBCPUTH, a TAKIKC
JIs1 TOTO, YTOOBI IIpHu HCO6XO,I[I/IMOCTI/I YIIY4YIINUTDb HOCTpOGHHLIfI IUIaH HCIOJIB3YKOT MCTOI

IIOTCHIMAJIOB.
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Ipumep. Nmeercs crnemyromas TpaHcmoptHas Tabnuma. I[locTpouTh mepBbId TUIaH

pacnpenenuTeIbHbIMU METOIAMH.

B, B, | B, B, 3
4, 74| 66 1] 29| 76
4, 21 74| 29| 54 9
A, 54| 20| 35| 40| 13
I3 35 5] 32 19

Pewenue. ITpu pemenun T3 nepBoe, YTO HY)KHO CIEJIaTh, - 3TO MPOBEPUTH BBIIIOJIHEHNE

yclioBuUs OajiaHca, T.€. CPaBHUTh CyMMapHbI€ 3a1lackl U CyMMapHbI€ TOTPEOHOCTH.
m=3
Zai=76+9+13=98
i=1
n=4
bj =35+5+32+19 =91

=1

-

BujuM, 9T0 cymMMapHBIEe 3amachl MPEBHIIIAI0T CYMMapHbIE MOTPEOHOCTH, T.e. UIMEEM 3aJady Ha
n30bITOK. BBOIMM (pukTHBHOTO TIOTpeOuTENs Bs, MOTpeOHOCTH KOTOPOTO OMPEIETNM PaBHBIMH
Pa3HOCTH MEXy CYMMapHBIMU 3armacaMy ¥ CyMMapHBIMU MOTpeOHOCTsIMH: by = 98 — 91 = 7.

CroumocTh (PUKTUBHBIX TPAHCIIOPTHBIX IMEPEBO30K MOJI0KUM paBHOM 0.

B1 B2 B3 B4 B5
Al 74 66 1 29 o 76
A2 21 74 29 54 0 9
A3 54 20 35 40 o| 13
n 35 5 32 19 7| 98

MeTo1 ceBepo-3anaJJHOro yria.

Breibupaem mis 3amonHeHus kietky ¢ Homepamu (Al,B1). Eif cooTBeTcTBYIOT 3amackl 76 u
notpebHocTu 35. MHUHUMYM M3 3THX ABYX BEIMYUH paBeH 35. 3amucbiBaeM 3TO 3HAYCHUE B

BbIOpaHHYIO KJIEeTKY. [Ipu 3Tom 3anacel Al ctaHosites paBubl 75 — 35 = 41. [lotpebHoctu Bl

YAOBJICTBOPCHBI IIOJIHOCTBIO, CJICA0BATCIIBHO, HepBBIfI CTOJ'I6€I_I BBIUCPKUBACM U3 PACCMOTPCHMUAL.
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B3 B4 B5 3
Al 66 1 29 o| 76| 41
A2 74 29 54 0 9
A3 20 35 40 o| 13
n 5 32 19 7] 98

Crnenytomas tomycTumasi ceBepo-3arnajHasi KleTka — 3To KjieTka ¢ Homepamu (A1,B2).

E#t coorBercTBytOT 3amacel 41 u nmorpebHOCTH 5. MUHMMYM M3 3THX JBYX BEJIMYMH paBeH 3.
3anucbiBaeM 3TO 3HaYEHHE B BbIOpaHHYIO KJeTKy. [Ipu aToMm 3anacel Al ctaHoBsiTcs paBHbl 41 —
5 = 36. IlorpeObHOocTH B2 ymOBICTBOPEHBI IOJHOCTBIO, CJIEJIOBATEIIBHO, BTOPOW CTOJIOEI

BBIYCPKHUBAEM U3 PACCMOTPCHU.

B1 B2 B3 B4 B5 3
Al 74 66 1 29 76| 41| 36
35 5
A2 21 74 29 54 9
A3 35 40 13
n 32 19 98

Crenytoriasi fomycTuMasi ceBepo-3arnajHas KIeTka — 3To kjieTka ¢ Homepamu (A1,B3).

Eit cootBetrcTBYIOT 3amacel 36 u nmoTpedHOCcTH 32. MUHUMYM U3 3THUX JIBYX BEIUYMH paBeH 32.
3anuceIBaeM 3TO 3HaueHHE B BEIOpaHHYIO KiIeTKy. IIpu aToM 3amacel Al cTaHOBATCS paBHbl 36 —
32 = 4. TlotpebHoctu B3 ynoBIETBOPEHBI MOJMHOCTBIO, CIIEJOBATENBLHO, TPETUH CTOJNOEI

BBIYCPKHUBAEM U3 PAaCCMOTPCHUA.
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Crnenyromas 10MycTUMasi CeBepO-3arajiHas KJieTka — 9To KjieTka ¢ Homepamu (A1,B4).
E#t coorBercTBYtOT 3amachl 4 ¥ notpedHoctH 19. MUHMMYM U3 3THX JBYX BEJIMYMH paBeH 4.
3anucbiBaeM 3TO 3HAUCHUE B BBIOpaHHYIO KiIeTKy. [Ipu aTom norpedHocT B4 ctanoBsITCS paBHbI

19 — 4 = 15. 3anacer Al craHoBsATCS paBHEI ), CIIeIOBATEIBHO, TIEPBYIO CTPOKY BRIYEPKUBAECM U3

B5 3
Al 29 76| 41| 36
A2 54 9
A3 40 13
0 19 08

paccMOTpeHHUs..
Bl B2 B3 B4 B5
Al 74 66 1 29 76| 41| 36
A2 21 74 29 54 9
A3 40 13
I 19 98
15

Crenyromias 1omycTuMasi ceBepo-3amnajHas KJIeTKka — 3To KJeTka ¢ Homepamu (A2,B4).
Eit coorBercTByIOT 3amachl 9 u norpeOHoctd 15. MUHMMYM M3 3THX JBYX BEJIUYMH paBeH 9.
3anuceiBaeM 3TO 3HaYeHUE B BbIOpaHHYIO KIeTKy. [Ipu atom norpebHocTH B4 cTaHOBSTCS paBHBI

15— 9 = 6 . 3anmace1 A2 cranoBaTcs paBHbl 0, ce10BaTeNbHO, BTOPYIO CTPOKY BBIYEPKHBAEM U3

paccMOTpPCHUA.
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41| 36

Crnenyromasi 1OIMycTUMasi CeBEpO-3arajiHas KJIeTka — 9To KjeTka ¢ Homepamu (A3,B4).

E#t cootBercTBytoT 3amacel 13 u moTtpebHOCTH 6. MUHUMYM M3 3THX JBYX BEJIMYMH paBeH O.
3anuceiBaeM 3TO 3HAYEHWE B BHIOpaHHYIO KIETKy. [Ipu 3TOoM 3amackl A3 CTaHOBSITCS pPaBHBI
13 — 6 = 7. Tlotpebnoctn B4 cranoBsarcs paBHbl 0, clIeAoBaTeNbHO, YETBEPTHIM CTOJIOEIT

BBIYCPKHUBAEM U3 PACCMOTPCHU.

B1 B2 B3 B4 B5 3
Al 74 66 1 29 0| 76| 41| 36
A2 9
13| 7
98

Ocranace mocnenHsis He3amojdHeHHas kieTka ¢ Homepamu (A3,B5). OcraBmimecs 3amachbl
COBIA/IAIOT C OCTABIIMMHUCS MOTPEOHOCTSIMU U PaBHBI 7. DTO 3HaYEHHE 3aITUCHIBAEM B TIOCIIETHIOO

JOIYCTUMYIO KIIETKY.
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Takum oOpa3om, nepBbIii IUIaH NEPEBO30K UMEET BHI.

Bl B2 B3 B4 B5
Al 74 66 1 29 0 76
35 5 32 4

A2 21 74 29 54 0 9
9

A3 54 20 35 40 0 13
6 7

IS 35 5 32 19 7 98

CyMMapHbIe TPaHCIIOPTHBIE pacxosl cocTapisior: L(X1) =3794.

MeTo1 MUHUMAIBHOM CTOMMOCTU

B stom METOAEC Ka)K,I[LIﬁ pas3 a1 3ar0JIHCHUA BI)I6I/IpaIOT KIIETKY C MHUHHMAaJbHOM CTOMMOCTBIO U3
quciia J011YCTUMBIX. HpI/IHHI/IH 3aIIOJIHCHUSA TOT K€, YTO U B IPCALIAYIIEM MCTOC.

MuHuMalIbHasi CTOMMOCTD B JJaHHOM citydae paBHa 0. Beroupaem 10001 U3 HyJe.

B1 B2 B3 B4
Al 74 66 1 69
A2 21 74 29
A3 54 20 35
IT 35 5 32
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Bl

Al

37

A2

A3

Al

37

A3
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Taxum 06pa3oM, epBBIN TIaH IEPEBO30K UMEET BHI.

Bl B2 B3 B4 BS5 3
Al 74 66 1 29 0 76
18 32 19 7

A2 21 74 29 54 0 9
9

A3 54 20 35 40 0 13
8 5

I1 35 5 32 19 7 98

CyMMapHbIe TPaHCIOPTHBIE PacxXo bl cocTapisior: L(X1) =2636.

Metog ®orensa

3aMeTHhM, 4TO peleHre MeTooM Doressi HAYMHAETCS ¢ TOTO, UYTO I KaKI0W HEBBIYEPKHYTOU
CTPOKHM H KaXJOrO HEBBIYEPKHYTOTO CTOJOIA OMPENEsSIOT Pa3HOCTh MEKAY JABYMsI
MHUHUMAQJIbHBIMH CTOMMOCTSIMA M BBIOMpAIOT MaKCUMalbHYIO (BbIIENCHO uyuciao 46). B
BBIOPAHHOM CTOJIOIIE 3aMOJHSAIOT 0OBIYHOM CTIOCOOOM KJIETKY C MUHUMAJIbHON CTOMMOCTBIO (20).
[ToTpebHOCTH yIOBIETBOPEHBI MTOJTHOCTHIO, TIOATOMY CTOJIOCI] BEIYEPKHBAEM, 3aI1acOB OCTAETCS 8
equuuil. [locne 3Toro cHoBa ISl KaXKJ10M HEBBIYEPKHYTON CTPOKU M Ka)JOTO HEBBIYEPKHYTOTO
CTOJIONA OMPEACNAIOT Pa3HOCTh MEXIY JBYMS MHHHUMAJIbHBIMH CTOMMOCTSMH W BBIOHMPAIOT

MAaKCUMAJIbHYIO. U Tax Jajiee.

B1 B2 B3 B4 B5 3 Pa3Hocts
Al 74 66 1 29 0 76 1
A2 21 29 54 0 o 21
A3 54 20 35 40 0 13 20
5 8
I1 35 5 32 19 7 98
Pasznocts 33 46 28 11 0
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Paznocts | P
B1 B2 B3 B4 B5 3
Al 74 66 1 29 0| 76 1 1
A2 21 74 29 54 9 21 21
A3 54 20 35 40 o] 13] 20 [785]
5 7 8
1
I 32 19 7| 98
PasnocTh 28 11 0
PasnocTh 28 11 0
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Pasznocts P
B1 B2 B3 B4 B5 3
Al 74 66 1 29 0| 76 1 1| 28
A2
A3
1
IT 35 5 32 19 71 98
26 |
Pa3HOCTh 33 28 11 |
Pa3HOCTh 33 28 11 |
Pa3znocTh 28 11
P P P P
Bl B2 B3 B4 B5
Al 74 66 1 29 0| 76 1 28 | 28
A2 21
9
A3 54
I1 35
26
PasnocTth 33
PasnocTth 33

Pa3znocts

Pa3znocts
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Pasnocts | P P P
B1 B2 B3 B4 B5 3
1
1 28| 28
20 |85 5| 5|14
Pa3nocts
Pa3Hocts
Pa3nocts
Pa3Hocts
Pa3Hocts
Taxum oOpa3om, IEPBBIi IIJIaH IEPEBO30K UMEET BHU/I.
B1 B2 B3 B4 B5 3
Al 74 66 1 29 0| 76
25 32 19
A2 21 74 29 54 0 9
9
A3 54 20 35 40 0| 13
1 5 4
11 35 5 32 19 7| 98

CyMMapHbIe TPaHCIOPTHBIE Pacxo bl cocTabisior: L(X1) =2776.

1.6 MeToa moTeHMAJIOB

Haitnem Metomom noteHnuainoB [1, 2] onTuManbHBIN TUIaH 3aja4d U3 MPEIBIAYIIEro MyHKTa. B

KaueCTBC HUCXOJHOT'O paCCMOTPHUM OHOpHBIﬁ I1J1aH, HOCTpOeHHLIﬁ meToaoM Dorens. .AJ'II‘OpI/ITM

MOJKET OBITh pCaIM30BaAH MO-PA3HOMY. Maz1 6yz[eM HCIIOJIB30BAaTh Ta6J'II/II_IBI.
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[Toctpoum nnst mepBoro (TEKyIlIero) IUIaHAa MATPUIy KOCBEHHBIX cToumocTtedd. [ns storo
IIEPEHECEM B HEE CTOMMOCTH, COOTBETCTBYIOUIME 3allOJIHEHHBIM IIEPEBO3KAMM KJIETKaM
(6aszucHbIM mepeBo3kam). Mx momwkHO ObITh poBHO M +n—1=3 +5—1 = 7. [Ipunumem
Ka)KJJOMY ITOCTaBILIUKY U KOKJOMY HOTPEOUTETI0 HEM3BECTHBIN MOTEHIMA. TaKuX HEM3BECTHBIX
MOTEHIMAJIOB OKa3biBaeTcs m +n = 3 + 5 = 8. CocraBuM cucteMy ypaBHEHHH CIIEAYIOIINM
o0pa3oM: CyMMy MOTEHIIMAJIOB MOCTABIINKA U TIOTPEOUTEINST TPUPABHSIEM CTOMMOCTH Oa3MCHOM
MIEPEBO3KHU.

HeusBecTHbIX Ha enuHuIly OoJibllle, YEM YUCIO YpaBHEHUH, MO3TOMY CHCTEMa IMOTEHIMAJIOB
BCET/1a UMEET PELICHHUE.

[Torenuman al mosioxum paBHBIM HYIIO. OCTaJIbHBIE HAalJIEM B COOTBETCTBUU C CUCTEMOI.

Marpuia IMoTenmuannsl
KocB.cTouM. | Bl B2 B3 B4 B5 IIOCTAaBIII.
74 1 29 al
Al 0
21 a2
A2 -53
54 20 0 a3
A3 -20
MoTeHumansl 74 40 1 29 20
notpeb. Bl B2 B3 B4 B5

Tenepb 3aI0JIHUM ITIYCTBIC KIICTKHU Ta6J'II/II_IBI — IOJYYHMM KOCBCHHBLIC CTOMMOCTH OCTaJIbHBIX

IEPEBO30K KAK CYMMBI COOTBCTCTBYIOIIUX IMOTCHIIUMATIOB.

Marpuia [MoTennuanl
KocB.cTouM. | Bl B2 B3 B4 B5 IIOCTABIII.
74 40 1 29 20 al
Al 0
21 -13 -52 -24 -33 a2
A2 -53
54 20 -19 9 0 a3
A3 -20
MoTeHupanbl 74 40 1 29 20
notpeb. Bl B2 B3 B4 B5

Crnenyromuii mar — 3T0 BbIYUCIIEHHE KOA(PPUIIMEHTOB TUHEHHON (OPMBI KaK pa3HOCTU MEXKIY
HACTOSIIMMHU U KOCBEHHBIMU CTOMMOCTSIMU U1l HEOa3UCHBIX MEPEBO30K (BBIAEICHBI 00JIee IPKUM

IBCTOM I10 CPAaBHCHUIO C KOCBCHHBIMU CTOI/IMOCTﬂMI/I).
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Marpuna [Torennmansl
KocB.cTouM. | Bl B2 B3 B4 B5 IIOCTAaBIII.
74 40 1 29 20 al
Al 26 -20 0
21 -13 -52 -24 -33 a2
A2 87 81 78 33 -53
54 20 -19 9 0 a3
A3 54 31 -20
IToTeniuanb 74 40 1 29 20
notpe0. B1 B2 B3 B4 B5

Cpenn k03¢hHUIMEHTOB TUHEWHOH (OPMBI €CTh OTPHUIIATEIbHBIE, CIIE0BATEIIBHO, TEKYIIIUMA
IIJIaH HE SBJISIETCA ONTUMaIbHBIM. Ero MoxHO ymyurmuTk. i1 3Toro BeibepeM MakCUMaIbHBIN

110 a0COJIFOTHOM BEJIMYUHE OTPULIATENbHBIN KO3 PUIIMEHT.

Marpuna IToTreHnmansl
KocB.ctouM. | Bl B2 B3 B4 B5 MMOCTABIII.
74 40 1 29 20 al
Al 26 | 20 0
21 -13 -52 -24 -33 a2
A2 87 81 78 33 -53
54 20 -19 9 0 a3
A3 54 31 -20
MoTteHuyanbi 74 40 1 29 20
notpe6. Bl B2 B3 B4 B5

Oto 3HaueHue -20, oHo HaxoauTcs B kietke (Al, BS). CooTBeTcTByIOMmMAas repeBo3Ka, KoTopas
ceiyac siBJsieTcs CBOOOIHOM, OyieT BBeaeHa B 6azuc. O003HAYMM TOKa 3Ty nepeBo3ky p = 0. B

TEKYLIEM IIJIAaHC IIOCTPOUM HUKIT IEPECUCTA C UCIIOJIB30BAHUEM 9TOM BEJIUYHHEI .

Bl B2 B3 B4 B5 3
Al 74 66 1 29 0| 76
| s 2| 1o [ugm] |
A2 21 74 29 54 0 9
9
A3 54 20 35 40 13
5
II 35 5 32 19 98
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Henps moctpoenus nukia nepecuera (LII) — nepepacnpenenuts nepeBo3ku, COXpaHUB IIPU ITOM
obmmii Gamanc. Ilocne moctpoenust LII ompenenum BenuuuHy p = 0 Kak MHHUMYM H3 TeX
3HA4YEeHUH, U3 KOTOPBIX €ro BIYUTAIOT. Takum 00pa3om, B JaHHOM city4yae p = 7.

[TocTpoum HOBBI (BTOPOIT) IJIaH € UCIIOJIb30BAHUEM PE3YJIHTATOB LKA IIEpECUETa.

Bl B2 B3 B4 BS 3
Al 74 66 1 29 o| 76
18 32 19 7

A2 21 74 29 54 0| 9
9

A3 54 20 35 40 0| 13
8 5

I 35 5 32 19 7| 98

CyMMapHbIe TPaHCIOPTHBIE pacxo sl paBHbl L(X?) = 2636.
[TpoBepuM BTOPOM (TEKYIIWiI) IUIAH HA ONTHMAIBLHOCT, MOCTPOMB MATPHILy KOCBEHHBIX

CTOMMOCTEH U onpeaenuB KodGUIUEHTH! TUHEHHON OopMBI.

TloTenmmarner:
Marpuia IMoTennuannl
KocB.cTouM. | Bl B2 B3 B4 B5 IIOCTABIII.
74 1 29 0 ol
Al 0
21 a2
A2 -53
54 20 a3
A3 -20
[Torenmans 74 40 i 29 0
moTpeo. B1 B2 B3 B4 B5
KocBeHHBIE CTOUMOCTH:
Marpuna IHoTenmmansl
KocB.cTouM. | Bl B2 B3 B4 B5 IIOCTABIII.
74 40 1 29 0 al
Al 0
21 -13 -52 -24 -53 o2
A2 -53
54 20 -19 9 -20 a3
A3 -20
[ToreHumanst 74 40 1 29 0
noTpeo. B1 B2 B3 B4 B5
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KosdduumenTs! muHeiHO# GopMbl (BeIIEIECHBI O0JIee IPKUM IIBETOM 110 CPAaBHEHHUIO C

KOCBCHHBIMU CTOI/IMOCTSIMI/I)I

Marpuna [Torenumansl
KOocB.cTouM. | Bl B2 B3 B4 B5 IIOCTAaBIII.
74 40 1 29 0 al
Al 26 0
21 -13 -52 -24 -53 02
A2 87 81 78 53 -53
54 20 -19 9 -20 a3
A3 54 31 20 -20
IToTennmaner 74 40 i 29 0
noTpeo. B1 B2 B3 B4 B5

AHanu3 MokasbIBaeT, 4To cpein Kod(pPUIMEHTOB TMHEHHON (POPMBI HET OTPULIATEIbHBIX, 3HAUHT,

3a/1aya pemieHa. TeKymuil (BTOpoi) M1aH SBIISIETCS] ONTUMATbHBIM.

B1 B2 B3 B4 BS 3
Al 74 66 1 29 0| 76
18 32 19 7
A2 21 74 29 54 0 9
9
A3 54 20 35 40 0| 13
8 5
I1 35 5 32 19 7| 98

OnTrManbsHO€E 3Ha4eHre CyMMapHbIX TPAHCIIOPTHRIX pacxo10B cocrasisier L(X*) = 2636.
3aMeTuM, uTO MATHIN cTos0el] ((PUKTUBHBIN NOTPEOUTENb) CONEPKUT ISl KaXKA0TO MOCTaBIINKA

KOJIMYCCTBO HCBBIBE3CHHOT'O I'Py3a.

1.7 3apauya o Ha3HAYEHHAX
dopMyIHPOBKA U METO/I PEIICHHS 337241 O Ha3HAYEHHUSIX MOAPOOHO onucansl B [3].
Hanmomuuwm 31€ch, 4TO perieHue 3aa4i 0 Ha3HAuUCHUSAX (PaKTHUECKU SBJSETCS 3afadueit
OTBICKaHUS ONITUMAIILHOTO BEIOOPA U3 HCXOIHOM KBaIpaTHOM MaTpHIIbl. DPPEKTUBHBIM METOIOM
SBISETCS BEHrepCKMH MeTOA, KOTOPBIH TO3BOJISIET C TOMOIIBIO  DKBUBAJCHTHBIX
peoO0pa3oBaHl MOTYYUTh MATPUILY, COAEPIKAIILYI0 CHCTEMY HE3aBUCHUMBIX HYIEH, UMEIOIIYIO
pa3MepHOCTh UCXOTHOM MATPUIIBL. DTa CHCTEMA U OTIPeIeNsieT ONTUMAIIBHBIN BEIOOD U3 UCXOTHOU

MaTpuIbI.
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PaccmoTtpuM 3agady, ONpeaeaeHHY0 CICIYIOIIE MaTPULIE CTOUMOCTH:

57| 10| 36| 25| 64

5| 12| 54| 75| 50

19 6 2| 69 0

57| 20 2 5 4

37| 10| 60| 19| 76

Heobxoumo HaiiTu BEIOOp, CyMMa 3JIEMEHTOB KOTOPOro MakcuMaibHa. [locuntats cymmy
BBIOODA.

Pewerniue. BBIIIOJTHUM IO ATOTOBUTENLHEIN dTAall METOA.

A) Jlns xaxaoro cTosdua onpeaenauM MaKCUMaIbHbBIN 3JIEMEHT U BHIYTEM U3 HErO BCE
AJIEMEHTHI IaHHOTO CTOJIONA.

b) [lns kaxxa0ii CTpOKU ONpeAeTuM MUHUMAIIbHBIA 3JIEMEHT U BBIUTEM €T0 U3 BCEX
3JIEMEHTOB JAHHOW CTPOKH.

B) B monyuuBiieiicst MaTpuiie onpeaenum 0.

57| 10| 36| 25| 64

5| 12| 54| 75| 50

19 6 2| 69 0

57| 20 2 5 4

371 10| 60| 19| 76

MakcumyMm | 57 20| 60| 75| 76

MUHUMYM
0| 10| 24| 50| 12 0
52 8 6 0| 26 0
38| 14| 58 6| 76 6
0 0| 58| 70| 72 0

20| 10 0| 56 0 0
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0O*| 10| 24| 50| 12

52 8 6| 0*| 26

32 8| 52 0| 70

200 10| O*| 56| O

1. Beero B Marpuiie morydmiiocs 4eteipe 0 . 4<5, 3HA4MT, 33/1a4a He perreHa. BrimonaaseM

JEUCTBHUS MO aNTOPUTMY.
2. OT™MeuaeM CToJIOIBI, coaiepKamire O , 3HAKOM «+».

3-5. Haxonum HeBbInenennsblii 0 u otmeyaem ero kak Q'. B ctpoke ¢ Q' (uerBepras

cTpoka) ectb O (Tperuii cronoen). [Io3TOMy YeTBEpPTYIO CTPOKY OTMEYaeM 3HAKOM «+»,

3HaK BBIACIICHUA C TPETHETO CTO.]'I6I_[a CHHUMAcM.

+ + (+) +

0| 10| 24| 50| 12

52 8 6| 0*| 26

32 8| 952 0| 70

0| O*| 58| 70| 72

20| 10| O*| 5| 0|+

Cpezu/I QJICMCHTOB MaTpullbl CHOBa HIICM HEBBIICIICHHBIN 0, HMesa B BHAY, YTO JJICMCHTLHI
TPETHETO CTOJ'I6I_[3. (38. HCKIIIOYCHHUEM 0*) SABJIIFOTCS TCHICPb HEBBIACIICHHBIMU. OK8.3BIB3.CTCH, qTo

TAKOT'O HYJIA HCT, MIO3TOMY IICPEXOJUM K HIary 8.
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8. Cpenu HEBBIJICIICHHBIX 3JIEMEHTOB HAX0IUM MUHUMAJIbHBIN:
h =min{24,6,52,58,12,26,70,72} =6 . JloGaBisiem h KO BCceM dlIeMEHTaM BBIICIEHHBIX

CTOJIOIIOB:

6| 16| 24| 56| 12

58| 14 6 6| 26

38| 14| 52 6| 70

6 6| 58| 76| 72

26| 16 0| 62 0|+

BrerauraeM h u3 Bcex DJIEMEHTOB HEBBIZACIICHHBIX CTPOK:

+ + +

52 8 0 0| 20

32 8| 46 0| 64

0 0| 52| 70| 66

26 | 16 0| 62 0|+

BoccranaBianBaeM Bce 3HaKH BbIJICIICHHUA:

0| 10| 18| 50 6

52 8 0| 0| 20

32 8| 46 0| 64

26| 16| O0*| 62| 0|+

[TepexonuM k mary 3 — HaxoauM HeBbIIeneHHbIH (. J1o 0, cTOsAIMi HAa TepeceueHuN

BTOPOI CTPOKU U TpeThero cronona. Ormeuaem ero kak Q' . B ctpoke, conepxanieii atotr O
9
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(Tpetnii cTonberr), ectb 0° (ueTBepTHIH cTosIOCIT). [103TOMY BTOPYIO CTPOKY ITOMEUYaeM

3HAKOM «1», 3HaK BbIJICIICHUA C YCTBECPTOIO CTOH6I.Ia CHHUMACM:

+ + (+)
0*| 10| 18| 50 6
52 8 0| 0| 20
32 8| 46 0| 64
0| O*| 52| 70| 66
26| 16| 0*| 62| 0

+

Hepexom/IM K mary 3. I/IHIGM HYJIb CpCaHW HEBBIJACIICHHBIX 3JICMCHTOB, UMEA B BUY, YTO

YeTBEPThIi cToJIOEI] Tereph HEBBIAENIEH. JTO HYJIb, CTOSALINI Ha IEPECeUeHUH TPEThEH CTPOKH U

yerBepToro crosbia. [Tomeuyaem ero kak 0’ :

+ +
0*| 10| 18| 50 6
52 8 0| 0*| 20
32 8| 46| 0| 64

0| 0| 52| 70| 66
26| 16| 0*| 62| 0

B crpoke y atoro O’ Her 0"

+

. Tlooromy mepexoaum K mary 6 — crpoum L -memouky. Ot

nocieanero orMedeHHoro Q' mo yersepromy crosdiy Kk 0°. Ot 0" mo Bropoi ctpoke k 0'. Ot

0" mo tpetbeMy ctodity k 0°. Ot 0” mo msroii ctpoke k0" . B ctonbie (msitom) y atoro 0

Her 0° , IO3TOMY IMOCTPOCHUC LCIIOYKU 3aKOHYCHO.

+ +
0| 10| 18| 50| 6
52| 80 o< 20
32| 8| 46| o 64
ol 0| 52| 70| 66
26| 16| 0% 62[, 0
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Bce 07, Bomemine B ENOYKy, CTAHOBSATCS MTPOCTO HyJsiMu (0e3 uHaekco). Bee 0,
BOIIIE/IIINE B [IEMOYKY, MeHsieM Ha 0°. Bce 0°, He BoIIemIKe B IEMOYKY, ocTatotcst 0°. Bee

OCTaJIBHBIC 3HAKH BBIACICHUA CHUMACM:

0O*| 10| 18| 50 6

52 8| 0* 0| 20

32 8| 46| 0*| 64

26 | 16 0| 62| 0*

Nrepanus 3akoH4YeHa.

Hogyto urepanuto HaunHaem ¢ nojcyera 0 . Mx oka3piBaeTcs msaTh. Tak kak 5=5, To 3amaua

pemena. [Tonoxenrne 0 (HE3aBUCUMBIX HYJICH) OMpeIesiieT MaKCHMaIbHBIN BBIOOD:

{Cll, C91Cyq,Cqy,Cs } OnmumansHas 5PpHEKTUBHOCT:

L=C,+Cp+Cpy+Cyy +Cs =57+20+54+69+76=276

2. 3AJAYU JUHAMHUYECKOI'O TPOT'PAMMUPOBAHUSA

Hekoropsie 3agaun auHamuueckoro mporpammupoBanus ([I1) u cnocoObl ux pemieHus
onucansl B [4]. 3xech mpuBeaeM MoApoOHOE omucaHue perieHus: nByx 3aaau JII1 Ha ocHoOBe

00paTHOM BHIYHMCJINTEIHLHON CXeMBbI.
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2.1 3apaua o pacnpeaeeHNH PecypcoB

Tpebyercsi pacrpenenuTh JAEHEXKHBIE cpencTBa B pasmepe 40 y.e

MNPEINPUATHIMH TaK, YT00BI CYMMapHBIN TOXOJI OT HHBECTUIMI ObLT MAKCUMAJIbHBIM. JIeHEe)KHbIE

CpeICTBa BBIAAOTCS TIOPIUSAMU 110 10 y.e., IPU ITOM JIOXO0JT KAXKIOTO MPEIIPHUSITHS f OT BIIOKECHUS

COOTBETCTBYIOIIEH CyMMbI X orpezesieH B Ta0iauIe (Tadiauia OTHOIIArOBbIX TOXOOB).

k 1 2 3
X
10 5 3 2
20 6 4 6
30 7 6 7
40 8 7 8
Pemennue.

B nmannom cnygae R =40 ye., N=3, k = 1,_3 Bo3moxusie

COBITAJAIOT C BeMWYMHOM mopiwmii -10, 20, 30, 40 (y.e).

S3HAYCHUA IJId YIIPABJICHHA

[Iporecc pemenns ynoOHO PEACTaBUTh B BUJE CICIYIONIEH TaOIUIIBI.

MEXKIy YEThIPbMS

k=3 k=2 k=1
Sk—1 | X | Sk | fe | Zisr(Xi) fi | Ziw1 i) fi | Zis1(Xi)

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

20 O 20 0 0 0 0 6 6 0 6 6
10 10 2 0 2 3 2 5 5 3 8

20 0 6 0 6 4 0 4 6 0 6

30 O 30 0 0 0 0 7 7 0 9 9
10 20 2 0 2 3 6 9 5 6 11

20 10 6 0 6 4 2 6 6 2 8

30 0 7 0 7 6 0 6 7 0o 7

40 O 40 0 0 0 0 8 8 0 10 10
10 30 2 0 2 3 7 10 5 9 14

20 20 6 0 6 4 6 10 6 6 12

30 10 7 0 7 6 2 8 7 3 10

40 0 8 0 8 7 0 7 8 0 8
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B Tabnuie ¢akTHuecku npuBeACHBI BCe BO3MOKHbBIE BAPUAHTHI Pa3BUTHS COOBITHI.

B nepBom cTonOrie ykazaHbl BOBMOYKHOE KOJIMYECTBO CPENCTB Mepen pacmpenencHueM. Bo
BTOPOM YKa3aHO KOJIMYECTBO CPENCTB, KOTOPOE MOXET OBITh BBIJIENIEHO. B TpeThem crombue
YKa3aHO COOTBETCTBYIOIEE KOJIMUECTBO OCTABIIUXCS CPEICTB.

3arem UIyT TP TPYIIIBI CTOJIOIOB, KaXK1asi IPYIIa OMKUCHIBAET MPOLECC BBIICICHUS CPEICTB
NpeanpusaTHIO ¢ HoMepoM k. Kaxkmast Takast rpyrimna COCTOUT U3 TpeX cToi0oB. B nepBoMm ykazan
OJTHOIIArOBBIN /0X0M (M3 MCXOIHON TaONHWIBI), BO BTOPOM — MaKCHMAaJbHBIH JTOXOJ OT BCEX
MOCIIEIYIONUX BIOXKEHHUH, B TPETHEM — CyMMa 3JIEMEHTOB THX JIBYX CTOJIOIOB.

PaccmoTtpumM miporiecc popMupoBaHus TaOIHIIBL.

IlepBasi cTpoka sBIISIETCSI HYIEBOH, YTO COOTBETCTBYET BIIOKEHHUIO HYJIEBOTO KOJIMYECTBA

CpCACTB B IPCANIPUATHA. O‘IGBI/II[HO, YTO B O3TOM CJIydac 1O0XOAbI 6YIIYT HYJICBbBIMHU.

k=3 k=2 k=1
Sk-1 | X | Sk | fi | Zie1 (X)) fi | Zis1(Xp) fie | Zie1(Xp)
1 2 3 4 5 6 7 8 9] 10 11 12
0o O 0 0 0 0 0 0 0 0 0] O
PaccMOTPHM JOTOHATENBHO K [IEPBOIA [BE CIEIYIOMINE CTPOKH — BTOPYIO H TPEThIO.
k=3 k=2 k=1
Sk-1 | X | Sk | fi | Zie1 (X)) fi | Zre1 (X)) fie | Zie1 (X))
1 2 3 4 5 6 7 8 9] 10 11|12
0 0 0 0 0 0 0 0 0 0 0| O
10 0 10 0 0 0 0 2 2 0 3 3
10 0 2 0 2 3 0 3 5 0 5

Uucno 10 B mepBoM CTOJNOIE O3HAYAET, YTO TaKOE€ KOJMYECTBO CPEACTB HUMEETCsS Mepen
pacnipenenenueM. M3 sroro kosmyecTtBa MoHO Bbiaenuth 10 maum 0 (BTopo#t crosiberr), B
pe3ynbrate octaHercsi cootBeTrcTBeHHO 0 mim 10 (Tperuii ctonmben). Ilpeamonoxkum, 4ro 31O
kosinuecTBo (10 y.e.) uMeeTcst epe BhIISICHUEM CPECTB TpeTbemy npennpusatuto (k=3). Eciu
TpeThbeMy MpeArnpusaTHio OyneT BbiaeneHo 0 y.e., TO OHOImAroBelii 1oxoa coctaBut 0 y.e., eciau
TpeThbeMy NpeanpuaTuio OyneT BbiaenaeHo 10 y.e., To 3To mpuHeceT A0X0J 2 y.e (M3 UCXOIHOMN
TaOJIUIBI OJHOIIATOBBIX JOXOJ0B). DTO OTPAKEHO B UETBEPTOM cToJbIe. B mstom crosbie B
obenx cTpokax cTouT uuciao 0: ONTUMANbHBINA JOXOA OT BCEX MOCIEAYIOIUX IaroB paseH 0,
MTOCKOJIbKY MOCJEIYIOIIKX MIaroB HeT. B mectom cTonbiie cTouT cymma 3JIeMEHTOB YETBEPTOTO U
nAToro cTonbuoB. Cpeau 3JIEMEHTOB MATOTO CTONOIA BHIOMpaeM MaKCHMAallbHOE 3HAYCHHE —
MAaKCUMAaJbHBIN JOXOJ OT JaHHOTO M BCEX CIEAYIOIIMX IIAaroB. ITO YUCJIO 2 — OHO BBIIEIEHO

KpaCHBbIM.
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[lepexonuM k mary 2 — npeamnosiaraéM, 4To paccMaTpuBaemMoe KoaudecTBo cpeacts (10 y.e.)
UMeeTcsl TIepe] paclpesielieHueM CpPeICTB BTopoMmy mpeanpustuio. [lo-npexxnemy padotaem co
BTOpPO# n Tperbell cTtpokamu. Eciu u3 10 y.e BropoMy npeanpusaruto Boiaensercs 0, To 310
npuHocuT aoxon 0 (ceapmoit cronden). Ecnu u3 10 y.e. BTopoMy npeanpusituio Beiaensercs 10,
TO B COOTBETCTBUU C UCXOJHOW TAOIUIEH OJHOIMIATrOBBIX JJOXOJOB ATO MPHHOCHT J0XO0A 3 y. €.
Ecmu u3 10 y.e. BTOpoMy npennpusTaio BELACISIOT 0, TO Iepea BBIACICHHEM CPENICTB TPETHEMY
npeanpusaTHio B Hanmmunu umeercs 10 y.e. [loaTomy MakcCUManbHBINA JOXOA OT BCEX CIEAYIOIINX
11aroB COCTABJISIET 2 y.€. DTO YMCIIO U3 IIECTOr0 CTOJIOIA MEPEHOCIT B BOCbMOU cTosden. Eciu
u3 10 y.e. BTopomMy BeIAEHSAIOT 10, TO mepen BBIIEICHUEM CPEICTB TPEThEMY HPEANPHITHIO B
Hanmynn umeetcs 0 y.e. [ToaToMy B kauecTBe MaKCHMAIIBHOTO JTI0X0/1a OT BCEX CIEAYIOIINX IIIaroB
BeIOMpaeM (O B mIeCTOM CTOJIOIIE MePBOM CTPOKU. B AEBATHIN CTONOEI 3amUCHIBAEM CYMMY
AJIEMEHTOB CEIHbMOTO W BOCBMOTO CTOJIOIIOB. B COOTBETCTBHM C aJTOPUTMOM H3 DIIEMEHTOB
JEBSITOTO CTOJIOIA BEIOMpPaeM MaKCUMyM — 3TO 3Ha4eHHe 3 (TTOMEYEHO KPaCHBIM).

[lepexonum k mary 1 — npeamnonaraeM, 4To paccMaTpuBaemMoe KoiandectBo cpeacts (10 y.e.)
UMeeTCsl TIepe]] pacipeelieHneM CpescTB nepBoMy npeanpustuio. [lo-npexxnemy paboraem co
BTOPOi U TpeTbel cTpokamu. Eciu u3 10 y.e mepBomy npeanpuaruio Boiaensiercs 0, To 3To
npuHocHuT faoxona 0 (mecsateiii cronbern). Ecnu u3 10 y.e. mepBomy npeanpustuio Boiaemsiercs 10,
TO B COOTBETCTBHM C MCXOJHOM Tabiullel OJHOIIATOBBIX JOXOJOB 3TO NMPUHOCUT J0XOJ 5 Y. €.
Ecnu u3 10 y.e. nepBoMy npeanpusaThio BeLAEIAOT 0, TO nmepen BhIACICHUEM CPEICTB BTOPOMY U
TpeTbeMy NpeanpuaTusM B Hanuuuu umeercs 10 y.e. [losToMy MakcUMallbHBIN 10X0J OT BCEX
CIIEIYIOIIMX IIaroB COCTaBsieT 3 y.e. DTO 4YHCIO M3 JAEBSATOrO CTOJOIA IMEPeHOCHMM B
onuHHaANAThId ctonben. Ecnu u3 10 y.e. mepBomy mpeanpustuio BbAeHsoT 10, To mepen
BBIZICTICHUEM CPEJICTB BTOPOMY, a 3aT€M TPETbeMy MpEeANpUATUsM B Haiuyuu umeercs 0 y.e.
[ToaToMy MakcMMajbHBIA JOXOJ OT BCEX CIEAYIONIMX IaroB HAXOJWM B JAEBSTOM CTOJOIE
nepBoii ctpoku — 0 y.e. B nBenaamarom cronlie moaydyeHbl CyMMBI DJIEMEHTOB JEBSITOTO U
necsitoro croyionoB. Cpean 3JIeMEHTOB JABEHAALATOrO CTOOIA HAXOJAUM MaKCHUMAIbHBIA — 3TO
3Ha4YCHHE S5 (IOMEYEHO KPACHBIM).

PaCCMOTpI/IM AOTIOJTHUTECIIBHO YE€TBEPTYI0, MATYI0O U IIECTYI0 CTPOKH.

k=3 k=2 k=1
Sk-1 | X | Sk | fr | Ziea (X)) fie | Zie1 (X)) fi | Zike1(Xid

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

0| O 0 0 0 0 0 0 0 0 0l O

10 O 10 0 0 0 0 2 2 0 3 3
10 0 2 0 2 3 0 3 5 0 5

20 O 20 0 0 0 0 6 6 0 6 6
10 10 2 0 2 3 2 5 5 3 8

20 0 6 0 6 4 0 4 6 0 6
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Uucno 20 B mepBoM CTOJIOLIE O3HAYAET, YTO TAKOE KOJIMYECTBO CPENCTB HMMEETCS JUIS
pacrpenenenus. 13 storo konmmdectBa MoryT ObITh BeiaeneHs! 0, 10 umu 20 y.e. (Bropoii ctonbern),
B pesynbTare octanercs 20, 10 mwmu 0 y.e. (Tperuii cronbemn). [Ipearmonoxum, 4ro JaHHOE
kosin4ecTBo (20 y.e.) uMeeTcsl epel BhIICICHUEM CpeICTB TpeTbeMy npennpustuto (k=3). Eciu
TpeTbeMy IpeaAnpusaTHio OyneT BbiaeneHo 0 y.e., TO 0JHOmAaroBelil 1oxoa coctaBut 0 y.e., eciau
TpeTbeMy NpeAnpusaTuio 0yner BoiaeneHo 10 y.e., To 310 npuHeceT Joxox 2 y.e. (M3 UCXOAHOMI
TaOIUITBI OJHOIIATOBBIX IOXOJIOB), €CIIU TPEThEMY MPEANPUITHIO OyaeT BoiienaeHo 20 y.e., TO 3TO
MpUHECET J0X0J 6 y.e. (Tabynia 0JHOIIArOBBIX I0X0A0B). TO OTPaXKEHO B YETBEPTOM CTOJIOLIE.
B narom cronbiie Bo Bcex paccMaTpUBaeMbIX CTPOKAX CTOMT 4uciio 0: oNTUMaIbHBIN 10XOJ OT
BCEX MOCIEAYIOMINX IaroB paBeH (), MTOCKOJIBKY TOCIEAYIONIUX IaroB HEeT. B mectom crosidie
CTOUT CyMMa 3JIEMEHTOB YETBEPTOro M MATOro cToJionoB. Cpeau 37EeMEHTOB MATOTO CTOsOna
BBIOMpacM MaKCUMaJIbHOE 3HAYCHHE — MaKCHUMAJIbHBIM JOXOJ OT JIAHHOTO M BCEX CIIEIYIOIINX
1aroB. 9TO YUCIO 6 — OHO BBIJIETIEHO KPACHBIM.

[Tepexoaum k miary 2 — mpearnosaraem, 9To paccMarpuBaeMoe KoJmuecTBo cpencts (20 y.e.)
UMeeTCs Mepes paclpeieIieHUeM CpeicTB BTopoMy npeanpusituio. [lo-mpexxnemy paboTtaem c
yeTBePTOii, MATOM U mecToil ctpokamu. Eciu u3 20 y.e. BropoMy npeanpuaTuio Beiaesnsercs 0,
To 310 TmpHHOCHUT noxoxd 0 (cempmoii crtonber). Ecmu u3 20 y.e. BTOpoMy MpEeANPUITHIO
BoIZesieTcst 10, TO B COOTBETCTBUU C MCXOTHOM TaOIMIEH OTHOIIArOBHIX I0XOJ0B 3TO IPHUHOCUT
noxon 3 y. e. Ecim u3 20 y.e. BropoMmy npeanpuaTuio Beiaensercss 20, To B COOTBETCTBUU C
HCXOJTHOM TaOIHIIEH OJHOIIATOBBIX JOX0JI0B 3TO MPUHOCHT A0x01 4 y. €. Eciin u3 20 y.e. BTopomy
MPEeANPUATHIO BbLACTAIOT 0, TO Mepe BbIJeIEHUEM CPEICTB TPETbeMY NPEIIPUITUIO B HATHUUU
nmeercs 20 y.e. [ToaToMy MakCUMaIbHBIN TOXOJ OT BCEX CIAEAYIOIIMX IIaroB COCTABIISIET 6 y.€.
DTO YHMCIO U3 ILIECTOro CTojlIa MepeHocsAT B BocbMoi crosiden. Ecmu uz 20 y.e. BTopoMmy
BoIAEIsA0T 10, TO mepes BbIACIEHUEM CPEACTB TPETheMY MPEANPUATHIO B HAMUuuu umeercsa 10
y.e. [losTOMy B KadecTBe MaKCHMaJIbHOTO J0XOJa OT BCEX CIEAYIOUIUX IIaroB BhIOMpaeMm 2 B
ecToM crosdie TpeTbeil ctpoku. Ecnu u3 20 y.e. BTopoMy BbLaems0T 20, TO iepe BbleIeHUEM
CPEICTB TPEThEMY MPEANPUITHIO B Hanuuu octaercs 0 y.e. . [loaTomy MakcuManbHBIN J0XO OT
BCEX clenyromux maroB coctaBiser 0 y.e. (mecroi cronben B mepBoi cTpoke). B neBsATHIit
CTONOEIl 3aMHCHIBAEM CYMMY AJIEMEHTOB CEIbMOTO M BOCHBMOTO CTOJIOIOB. B cooTBeTcTBHU C
QITOPUTMOM U3 DJIEMEHTOB JIEBSITOTO CTOJIOIA BBIOMPAEM MAaKCHMYM — 3TO 3HaueHue 6 (oMe4eHo
KPacHBIM).

ITepexonuM k mary 1 — mpeamonaraeM, 4To paccMaTpuBaeMoe KoaudecTBo cpeacts (20 y.e.)
MMeeTCs Mepej paclpeielieHHeM CPelCTB MepBoMy mpeanpusatuto. [lo-npexxnemy paboTaem ¢

4eTBePTOM, NATOH M mecToil crpokaMu. Eciu u3 20 y.e. nepBomy npeanpuatuio Bsiaensercs 0,
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TO 3T0 mpuHOCHT noxon 0 (mecsatwiii cronmben). Ecam u3 20 y.e. mepBoMy NpeanpUATHIO
BbIiensercst 10, TO B COOTBETCTBHH C HCXOHOM TaOIUIIeH OTHOIIArOBBIX JOXO0B 3TO MPHHOCHUT
noxon 5y. e. Ecau u3 20 y.e. nepBoMy NpeanpuaTuio BeiaeastoT 20, TO 3TO NPUHOCUT J0X01 6
y.e. (Tabnuua ogHomaroBeix 10xo0A0B). Ecim u3 20 y.e. mepBoMy npeanpusTuio BeLaAesioT 0, To
nepeJl BBICIIEHUEM CPEICTB BTOPOMY U TPETbEMY IPEANpUATUSIM B Hamuuuu umeercs 20 y.e.
[ToaTOMy MakcHManbHBII H0XOJA OT BCEX CIEAYIOLIMX IIArOB COCTABIAET 6 y.e. DTO YUCIO U3
JIEBSITOTO CTOJIONA IEPEHOCHUM B OJMHHAANATHIN cTonoen. Eciu 3 20 y.e. nepBoMy IpeAnpHusITHIO
BbIAENAOT 10, TO mepesn BBIACIEHUEM CPEICTB BTOPOMY, a 3aT€M TPETbEMY MPEANPHUATHSIM B
Hanuuuu umeetcs 10 y.e. [loaToMy MakcUMalIbHBIN JOXO/I OT BCEX CIEIYIOIIMX [I1ar0B COCTABIISET
3 y.e., KOTOpO€ HaXOJUTCS B JEBATOM cTosiOe TpeTbell cTpoku. Eciu u3 20 y.e. mepBomy
npeanpusaTHio BbAensAoT 20, TO K JajdbHEHIIEMY paclpeleleHuI0 (BTOPOMY U TpPEThEMY
npennpusTusam) ocraercs 0. [loaToMy MakcuManbHBIN 10X0J OT BCEX CIEIYIOMIMX [IaroB paBeH
0 — nmeBsATHIN CTOJIOCT MEPBOii CTPOKH.

B nBenaanaToM crosdlie MOJSYy4EHBI CYMMBI 3JEMEHTOB JAEBATOTO M JIECSATOrO CTOJIOLOB.
Cpeny 21€eMEeHTOB ABEHALATOr0 CTOJIONA HAX0IUM MaKCUMAJIbHBIN — 3TO 3HaUYeHUE § (IIOMEUEHO

KpPaCHBIM).
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PaCCMOTpI/IM AOTIOJIHUTCIIBHO CTPOKH € Ce}ILMOﬁ o A€CATY10.

k=3 k=2 k=1

Si-1 | Xk | Sk | fi | Ziaa @) fi | Ziw1 () fi | Zie1(Xi)
2 3| 4 5| 6 7 8/ 9| 10 11 |12
0] 0 0] O 0] 0 0 0] 0] O 0] 0
10 O 10| O 0 O 0 2 2 0 3 3
10 0] 2 0 2 3 0 3 5 0 5
20 O 200 O 0 O 0 6 6] O 6 6
10 10| 2 0 2 3 2 5 5 3 8
20 0| 6 0 6 4 0 4 6 0 6
30 O 30| O 0 O 0 7 7 0 9 9
10 20| 2 0 2 3 6 9 5 6 11
20 10| 6 0 6 4 2 6 6 3 9
30 0] 7 0 7 6 0 6 7 0 7

Uucno 30 B mepBoM CTOJOIIE O3HAYAET, UYTO TAKOE KOJIMYECTBO CPENCTB HMMEETCS JUIs
pacnpenenenusi. M3 storo konuuectBa MOryT ObITh Bbiienensl 0, 10, 20 wim 30 y.e. (BTopoit
crosiberr), B pesyaprare octanercs 30, 20, 10 wim 0 y.e. (Tpetuit cronbern). [Ipenmnonoxum, 4To
nanHoe konmdecTBO (30 y.e.) mmeeTcs mepel BBIICICHUEM CPEICTB TPETheMY MPEANPHUITHIO
(k=3). Eciu TpeTheMy MpeanpusTuio OyaeT BoiaeneHo 0 y.e., TO OJJHOMIArOBbIi JOXO0/ COCTABHUT
0 y.e., ecmu TpeTheMy MPEINPHUATHIO OyIeT BbiaeneHo 10 y.e., To 3To mpuHeceT Aoxon 2 y.e. (13
MCXOJHOM TaOJMIbI OJJHOLIATOBBIX JOXOJIOB), €CIH TPETheMY MPEeANPUATHIO OyAeT BbiaeneHo 20
y.€., TO 3TO TpHHECET noxon 6 y.e. (TabiMila OJHOMIATOBBIX JOXOJOB), €CIH TPEThEMY
npennpusaTuio Oynet Beieneno 30 y.e., TO 3T0 npuHeceT A0XoJ 7 y.e. (Tabiauia oJHOIIATOBbIX
J0XO0JI0B). DTO OTpa’keHO B YETBEPTOM cToJIOIe. B msarom crondiie Bo Bcex paccMaTpUBaeMbIX
CTPOKax CTOUT MO-TIpexkHeMY unciio 0: ONTUMaIbHBIN JOX0/I OT BCEX MOCIEAYIOUIUX II1ar0B paBeH
0, MOCKOJIbKY MOCJEAYIOIIMX I11aroB HET.

[TepexonuM k mary 2 — npeamnoiaraem, 4To paccMaTpuBaemMoe KoiaundectBo cpeacts (30 y.e.)
MMeeTCs TIepe]] paclpeieieHHeM CpeICTB BTopoMy npennpusatuio. [lo-npexxnemy paboraem co
CTpOKaMu ¢ ceAbMoii mo gecatyio. Ecinu u3 30 y.e. BTopoMy npeanpusaTuio Beiaensercs 0, To 3To
npuHocuT aoxon 0 (ceapmoii cronderr). Eciu u3 30 y.e. BropoMy npeanpusituio Boiaensercs 10,
TO B COOTBETCTBHH C MCXOJHOM TaONuIlel OJHOMIATOBBIX JOXOJIOB 3TO MPUHOCUT J0XOJ 3 Y. €.
Ecmu u3 30 y.e. Bropomy npeanpusituio Boiaensercs 20, TO B COOTBETCTBUH C UCXOTHOU Ta0nuiien
OJIHOLIATOBBIX JOXOJIOB 3TO MPUHOCHUT 10X01 4 y. e. Eciu u3 30 y.e. BTOpOMy IpeAnpusTUIO
BbLIEISIOT 30, TO 3TO NPUHOCUT A0X0A 6 y.€.

Ecou u3 30 y.e. BropoMy npeanpusiTuio BbiAeNsA0T O, TO mepel BBIACICHUEM CpPEJICTB
TpeTbeMy mpeanpustuio B Hamuuuu umeercs 30 y.e. [losTomy MakcHMandbHBIA TOXOJA OT BCEX

CJICAYIOIIUX MIaroB COCTABJIACT 7 y.C. DTO YHCIO U3 MIECTOIO CTOJ'I6I_Ia NEPCHOCAT B BOCBMOM
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cronben. Eciu u3 30 y.e. Bropomy npeanpusiTuio Beiaestor 10, To mepe BhIICICHHEM CPEICTB
TpeTheMy NPeANpuATUIO B Hanmnuuu umeetcs 20 y.e. [loaToMy B KauecTBe MaKCUMAaIILHOTO 10X0/1a
OT BCEX CJIEAYIONIMX IIIaroB BbIOMpaeM 6 B miectoM cTosOie mecroil crpoku. Ecnu u3 30 y.e.
BTOPOMY IPEANPHUATUIO BBIACTSAIOT 20, TO K pacnpeeleHUI0 TPEThEeMY MPEIIPUITHIO OCTACTCS
10. IlosTOMy B KauecTBE MaKCHUMAaJIbHOTO JOXOJia OT BCEX CIEAYIOLIUX IIaroB BbIOMpaeM 2 B
mecToM ctoone Tperbeii ctpoku. Ecim u3 30 y.e. BropoMy mpeanpusiTHiO BRIASISIOT 30, TO AJist
pacnpeziesieHusi TpeTbeMy MpeAnpusaTuio ocraercs 0 y.e., M03TOMYy B Kaue€CTBE MaKCUMaJIbHOIO
JI0X0J1a OT BCEX CIEAYIOUINX Iaros BeiOMpaeM 0 B 11ecToM CToJI01Ie mepBoii CTpoku. B neBsaThIN
CTOJIOEI] 3alHChIBAEM CYMMY 3JIEMEHTOB CEIbMOIO M BOCBMOTO cTOJIOIOB. B cooTBercTBHU C
ITOPUTMOM U3 BJIEMEHTOB JIEBSITOTO CTOJIONA BBIOMPAEM MAKCUMYM — 3TO 3HaueHue 9 (moMeyeHo
KpacHBIM).

[lepexonum k mary 1 — npeamnonaraem, 4To paccMaTpuBaemMoe KoiandectBo cpeacts (30 y.e.)
UMeeTCsl TIepe]] pacipeielIeHHeM CpesICTB NepBoMy mpeanpusaTuio. [lo-npexxnemy padboraem co
CTPOKaMHU € ceibMoii o aecsatyro. Eciu u3 30 y.e. nepBoMy npeanpusiTuio Beiaensercs 0, To 3To
npuHocHuT foxona 0 (necsateiii cronbern). Ecnu u3 30 y.e. mepBomy nipeanpustuio Boiaemsiercs 10,
TO B COOTBETCTBHH C MCXOJHOM TaOyuiel OJTHOIIArOBBIX JOXOJIOB 3TO MPUHOCUT J0XOJ 5 Y. €.
Ecmu u3 30 y.e. mepBoMy npeanpusaTuio BeIACISIOT 20, TO 3TO NMPUHOCHUT A0X01 6 y.e. (Tabnuia
OJIHOIIAroBbIX 0X0A0B). Eciiu u3 30 y.e. mepBoMy npeanpustuio BeIAEIIOT 30, TO 3TO MPUHOCUT
noxon 7 y.e. (Tabmmia omHOMIAroBBIX 10X0A0B). Ecimu u3 30 y.e. mepBOMy NpEeANpPUATHIO
BbIAEIAOT 0, TO Mepes BBIIEICHUEM CPEACTB BTOPOMY M TPETbEMY MPEANPUATUSM B HATUUYUU
nmeercs 30 y.e. [ToaToMy MakCUMaIbHBIN T0XO/ OT BCEX CIEAYIOLIMX IIAaroB COCTaBIsAET 9 y.e.
DTO YHCIIO U3 ICBATOrO CTOJI0IIA IEPEHOCHM B OAMHHAANAThIN cToioen. Eciu u3 30 y.e. mepBomy
npeanpusaTHio BbAensoT 10, To mepen BbIAEICHUEM CPEACTB BTOPOMY, a 3aTEM TPETbEMY
npeanpusaTHsaM B Hanmuunu umeetcs 20 y.e. [Toaromy MakcHMasbHBINH JOXOJ OT BCEX CIETYIOIINX
IIaroB COCTABIISIET 6 y.€., KOTOPOE HAXOJUTCS B JIEBATOM CTOJIOIE YeTBepPTOi cTpoku. Ecnu u3
30 y.e. mepBOMY MpEANPUATHIO BbIACIAIOT 20, TO K AanbHEHIIeMy pacipeeseHUuIo (BTOPOMY U
TpeTbemy mpeanpusitusiMm) octaerca 10. [losTomy MakcUMalbHBIA JOXOJ OT BCEX CIETYIOIIUX
1aroB paBeH 3 — AEBATHIN cTonbOen TpeTbei ctpoku. Eciau u3 30 y.e. mepBoMy MpeanpHUsITHIO
BelIEIsIIOT 30, TO K pachpefelieHu0 BTOpoMy U TpeTrbeMmy ocrtaercs 0 y.e. Ilostomy
MaKCUMAJbHBIM JOXOJ OT BCEX CIEAYIOMIMX MIaroB paBeH 0 — NeBATHINA CTOIOEI] MePBOil CTPOKH.

B nBenamiaTom cTONOIE MOMYYEHBI CYMMBI 3JIEMEHTOB JAEBSITOrO M JIECATOTO CTOJOIIOB.
Cpenu »rIeMEHTOB JBEHAIIATOTO CTOJOIa HAXOJAWM MaKCUMalbHBIH — 3TO 3HadyeHue 11

(TTOMeuYeHO KpacHbIM).
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PaCCMOTpHM MOCJICIHION I'PyHITy CTPOK — € OJMHHAILATOM IO NATHAAUATYI0.

k=3 k=2 k=1

Si-1 | Xk | Sk | fi | Ziaa @) fi | Ziw1 () fi | Zie1(Xi)
2 3| 4 5| 6 7 8| 9| 10 1112
0] 0 0] O 0] 0 0 0] 0] O 0] 0
10 O 10| O 0 O 0 2 2| O 3 3
10 0] 2 0 2 3 0 3 5 0 5
20 O 200 O 0 O 0 6 6] O 6 6
10 10| 2 0 2 3 2 5 5 3 8
20 0| 6 0 6 4 0 4 6 0 6
30 O 30| O 0 O 0 7 7| 0 9 9
10 20 2 0 2 3 6 9 5 6 11
20 10| 6 0 6 4 2 6 6 2 8
30 0| 7 0 7 6 0 6 7 0 7
40 O 401 O 0 O 0 8 8| O 10 10
10 30| 2 0 2 3 7 10 5 9 14
20 200 6 0 6 4 6 10 6 6 12
30 10| 7 0 7 6 2 8 7 3 10
40 0| 8 0 8 7 0 7 8 0O 8

Uucno 40 B mepBoM cToJIOIE O3HAYAET, YTO TaKOE KOJHMYECTBO CPEACTB HMMEETCS ISt
pacnpenenenus. M3 storo konmaectBa MoryTt Ob1Th BbiAenensl 0, 10, 20, 30 wm 40 y.e. (BTopoi
croJsiben), B pesynbrare octanercs 40, 30, 20, 10 wm 0 y.e. (Tpetuii ctonden). [Ipeamonoxum,
YTO JaHHOE KoanuecTBO (40 y.e.) uMeeTcs nepea BhIACIEHUEM CPEJICTB TPETheMY IPEaIPUITHIO
(k=3). Eciu TpeTheMy MpeanpusTuio OyaeT BoiaeneHo 0 y.e., TO OJJHOMIArOBbIi J0XO0/ COCTABHUT
0 y.e., ecnu TpeTbeMy HpeanpuaTuio Oyzaet BoiaeneHo 10 y.e., To 3To npuHeceT 1oxox 2 y.e. (u3
MCXOJHOM TaOJIMIIBI OJJHOLIATOBBIX JOXOJIOB), €CIH TPETheMy MPEANPHUATHIO OyAeT BbiaeneHo 20
y.e., TO 3TO mMpuHeceT Joxox 6 y.e. (Tabmuua OJHOIIATOBBIX IOXOJIOB), €CIU TPEThEMY
npennpusaTuio Oynet BeigeneHo 30 y.e., TO 3T0 MpUHEceT A0X0 7 y.e. (Tabiuia OHOIIArOBbIX
noxonoB). Ecnu Tperbemy mnpeanpustuio BbLaestoT 40 y.e., TO 3TO MpUHECET A0X0. 8§ y.e.
(Tabnuila OJHOIIATOBBIX TOXOA0B). DTO OTPAXKEHO B UETBEPTOM cToslIe. B msaTom cTonbie Bo
BCEX PAcCMaTPHBAEMBIX CTPOKAX CTOUT MO-TIpekHeMYy uucio (: onTUMabHBIA J0XOJ OT BCEX
MOCJIEYIONUX MaroB paBeH 0, MOCKOIbKY mocienyroomux maros HeT. [llectoit cronbern — 3to
CyMMa 3JIEMEHTOB YE€TBEPTOTO U MATOTO CTOJIOIIOB.

[TepexonuM k mary 2 — npeamnoiaraéM, 4To paccMaTpuBaeMoe KoaudecTBo cpeacts (40 y.e.)
MMeeTCs TIepe]] paclpesieieHHeM CpPeACTB BTOpoMy mpeanpustuio. [lo-mpexxnemy pabotaem co
CTpOKaMH € OJUHHAANATOH mo mnsaTHaauaryw. Ecmu u3 40 y.e. BTOpOMYy MNPEANPUSTHIO
Beigensiercss 0, To sto mpuHocut noxox 0 (cempmoit crombem). Ecnmu u3 40 y.e. BTOpomy

NpCAPUATUIO BBIACIIACTCA 10, TO B COOTBETCTBHUH C HCXOTHOM Ta6J'II/II_IeI71 OHOIIaroBBIX JO0XOJ0B
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3TO mpuHOcUT Joxoxa 3 y. e. Ecin u3 40 y.e. Bropomy npeanpusituto Boiaensercs 20, To B
COOTBETCTBUH C MCXOJHOM TaOnMIIel OTHOIMIATOBBIX JJOXOJ0B 3TO MPHHOCHT A0x01 4 y. e. Ecnu
u3 40 y.e. BTopoMy npeanpusTuio BeAesoT 30, To 3To mpuHOCHUT Joxoa 6 y.e. Ecinu BTopomy
npeAnpusTHIO BRIACISIOT 40 y.e., TO 3T0 mMpUHECeT 10X0 ] 7 y.e. (0JHOIIaroBbId 0X01).

Ecou u3 40 y.e. BTOpoMy mOpennpusitiio BbLACTAIOT 0, TO TEpeln BBIACICHHEM CPE/ICTB
TpeTheMy IpeanpusaThio B Hamuduu uMmeercs 40 y.e. [loaromy MakCHMaJbHBIH JOXOJ OT BCEX
CJIEYIOIIMX [IArOB COCTaBJsIET 8 y.e. DTO YHMCIIO M3 MIECTOTO CTOJOIA MEPEHOCIT B BOCHMOM
crosidert. Eciu u3 40 y.e. BTopoMy NpeanpusaTHIO BeLIEAOT 10, TO TIEpe1 BHICICHHEM CPEICTB
TpEeTheMy peANpUATHIO B Hatnunu umeetcs 30 y.e. [Toaromy B kauecTBe MakCHMAaIBHOTO JI0X0/1a
OT BCEX CJIEAYIOIIUX I1aroB BbIOMpaeM / B MIECTOM CTOJIOIE AeCATOM CTPOKU M 3aHOCUM €ro B
BocbMoi ctonoer]. Eciu u3 40 y.e. BTopoMy npeanpusiTuio BeIASISIOT 20, TO K pacipeeieHIIo
TpeTbeMy npeanpusatuio ocraercs 20. IToaroMy B kadecTBe MakCMMaJIBHOTO JOXOJAa OT BCEX
CJIEYIOIIMX IaroB BeIOMpaeM 6 B IIECTOM CTOJIOLE IIeCTOH CTPOKHU U 3aHOCHUM €ro B BOCBMOM
crosibent. Ecnu u3 40 y.e. BropoMy npeAnpusTHio BeIAETAIOT 30, TO A1 pacipeieIeHUs] TPEThbeMy
IpeanpusTHIO ocTaercsi 10, Mo3TOMY B KaueCTBe MAaKCUMAIIBHOTO JO0XOJa OT BCEX CIEIYIOMINX
1aroB BeIOMpaeM 2 B IMIECTOM CTOJI0IE TpeTheil crpoku. Eciu u3 40 y.e. BTOpoMy NpeanpHusiTHIO
BoiAensitor 40, TO JUIs  pacmpenelieHHus TpPeThbeMy MPEANpPUATHIO OCTaeTcsi B KauecTBe
MaKCUMAaJIbHOTO JI0OXOJa OT BCEX CIEAyImuX maroB BeiOupaemM O B mectom ctosiliie mepBoit
CTPOKHU.

B neBateiii cTonben 3amuchbIBaéM CyMMY 3JIEMEHTOB CEIbMOTO M BOCBMOIO cToJIONOB. B
COOTBETCTBUU C QITOPUTMOM U3 DJIEMEHTOB JEBITOrO CTOJOLa BhIOMpaeM MakKCUMyM — 3TO
3HaueHue 10 (momMedeHo KpacHbIM). 3aMETUM, UYTO TaKMX 3HAYCHUI 0Ka3aJoCh JBa.

[lepexonum k mary 1 — npeamnonaraem, 4To paccMaTpuBaeMoe KojaudecTBo cpeacts (40 y.e.)
MMeeTCs TIepe]] pacipeielieHueM CpeJICTB NepBoMy mpeanpusaTuio. [lo-npexxnemy paboraem co
CTpOKaMH € OAWMHHAAUATOH mo nsaTrHaauaryw. Eciu w3z 40 y.e. mepBoMy MpeanpHUsITHIO
Boigensiercss 0, To sto mpuHocut goxoxa 0 (mecsatsiit cronben). Ecnu uz 40 y.e. mepBomy
npeanpusaTHio Beiaensercsa 10, To B COOTBETCTBUU C UCXOTHOM TaOMUIEH OHOIIArOBBIX 10X00B
3TO MPUHOCHUT Joxona S5'y. e. Eciu u3 40 y.e. mepBomy mpeanpusatvio Beiaenstor 20, To 3TO
MPUHOCUT J0XoJ 6 y.e. (Tabnuma ofHOmIAroBbeIX n0xoAoB). Eciu u3z 40 y.e. mepBomy
MPEeanpUATHIO BbIACIAT 30, TO 3TO MPUHOCUT 10X0A 7 y.e. (TabauIia OTHOIIATOBBIX JOXOOB).
Ecnu nepBomy mpennpusituio BeiaensoT 40 y.e., TO 3TO MpUHECET A0XO0 & y.e. (0IHOIIAaroBbIit
noxon). Ecou u3 40 y.e. mepBoMy mpeAnpusTuio BoiAensatoT 0, TO mepel BbACTIECHHEM CPEICTB
BTOPOMY U TPEThEMY MpeANpusATUsM B Hannunu umeercs 40 y.e. [loaromy MakcCUMalbHBIN T0X01
OT BCEX CIIEJYIOUIUX maroB cocrapiseT 10 y.e. OTO 4UCIO U3 AEBATOTO CTOJOIA IEPEHOCUM B

onuHHaANateiii cronben. Ecniu uz 40 y.e. mepBoMy mnpeanpustuio BeiaenstoT 10, To mepen
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BBIJICJIEHUEM CPEJICTB BTOPOMY, a 3aT€M TPETheMy NpEANpUATHaIM B Hanuuuu umeercs 30 y.e.
[ToaToMy MakcuManbHBIH JOXOJ OT BCEX CIEAYIOUIMX IIaroB COCTaBIsAEeT 9 y.e., KOTOpoe
HaxXOJUTCS B JIEBATOM CTOJIOIE BOCbMOW cTpoku. Ecnu u3 40 y.e. mepBoMy MpeaNpUITHIO
BbIACHAOT 20, TO K JajbHEHIIEMY paclpeieieHuI0 (BTOPOMY M TpPETbeMy NPEANpPUSTUSIM)
ocraercs 20. [ToaroMmy MakcUMaIbHBIM JOXO/1 OT BCEX CIEAYIOLINX I11aroB paBeH 6 y.e. — AeBAThIN
cronber; yerBeptoii crtpoku. Ecim m3 40 y.e. mepBomy mpeanpusruio Beiaensitor 30, To K
pacnpezesieHuIo BTOpoMy U TpeTtbeMy octaercs 10 y.e. [loaToMy MakcuMallbHBIN 10X0 OT BCEX
CJIEYIOIIMX I1aroB paBeH 3 y.e. — IeBATHIN cTon0el TpeTheil ctpoku. Eciu u3 40 y.e. nepBomy
NpeAnpUsTHIO BRIAETAIOT 40, TO K pactpeieNieHro BTOpoMy u TpeTheMy ocTtaetcs 0 y.e. [Toatomy
MaKCUMAaJbHBIN JI0OXOJ OT BCEX CIEAYIOIMUX MmaroB paBeH 0 y.e. — NEBATHIM CTOJIOCI MepBoii
CTPOKHU.

B nBenamuaToMm cTOJOLIE MONYYEHBl CYMMBI 3JI€MEHTOB JIEBATOTO U JECSTOrO CTOJIOLOB.
Cpenun s1eMEHTOB JIBEHAMIATOTO CTOJOIAa HAaXOJWM MaKCHUMaJIbHBIA — 3TO 3HaueHue 14 y.e.
(ToMe4YeHO KpacHbIM).

3nadenne 14 y.e. mpeacTaBisieT co00il cCyMMapHbIii MaKCMMAaJbHBINH 10x04. Onpenenus
€ro, Mbl 3aKOHYMWIM JTall YCIOBHOM onNTUMM3auuu. Tenepp mNpoBOAUM O€3yCIOBHYIO
ONTHMH3ALMIO C LENbI0 ONPEAEICHNS ONTUMAIBHOTO YIIPABIICHUS.

Hrak, makcuManbHOE 3Ha4Y€HUE 14 COOTBETCTBYET TOMY, UTO MbI JOJDKHBI BbLAECIUTH 10 y.€.
nepBomy npeanpustuto. T.e. onTumanbHOE yrpaBienue X; = 10 y.e.

B pesynbrare nepen pacrnpeneacHueM BTOPOMY IPEANPUATHIO B Hainuuu umeercsa 30 y.e.
[TosTOMy MIllEM MaKCUMaJbHOE 3HAYECHUE B IPYIIE CTPOK C CEAbMOMW IO IECATYIO B JIEBATOM
croJiore. Jto 3HaueHue 9 y.e. OHO COOTBETCTBYET BBIJCICHHIO BTOPOMY mpeanpusTuio 10 y.e.
T.e. ontumanbHOe ynpasienue X, = 10 y.e.

B pesynbrare nepen pacnpenesneHueM TpeTbemy npeanpusatuto ocraercs 20 y.e. [loatomy
UIIEM MaKCHUMaJbHOE 3HAYCHHE B IPYIIE CTPOK C YETBEPTOH IO IIECTYI0 B IIECTOM CTOJIOIIE.
Oro 3HaueHue 6 y.e. OHO COOTBETCTBYET BBIIACIICHUIO TpeTbeMy npennpuaruio 20 y.e. T.e.
ontuMalibHOE ynpasienue X5 = 20 y.e.

ITogBogum wnTor. MakcuManbHbIH CyMMapHBIM J0X0oA OT BioxeHus 40 y.e. B Tpu
npeanpusTs cocrapisier Z* = 14 y.e. OH gocturaercs B pe3yibrare BiokeHus 10 y.e. B mepBoe

npeanpustue, 10 y.e. — Bo Bropoe npeanpustue, 20 y.e. — B TpeTbe NPEATIPUATHE.

2.2 3aga4a o0 3aMeHe aBTOMOOUJIA

OHpe,I[eJ'II/ITL MHUHUMAJIBHBIC 3aTpaTbl U OITUMAJIBHOC YIIPABJICHHEC B 3aa4€ O 3aMCHC

aBToMOOmIA. CTOUMOCTH HOBOTO aBTOoMOOMIIS: P = 15000 y.e. Ilepuon skcmmyaraiuu N = 8 ner.
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B Hauane BOCBMHIIETHEIO nepuoga MMCIOT HOBBIM aBTOMOOMIIb. CTOMMOCTH SKCILTyaTalluu

Hosoro asromoOmis 7(0) = 150 y.e. ITociae OKOHYaHUS BOCBMMJIETHENO MEPHUOA ABTOMOOHIIb

poaaroT. Pemenre o coxpaHeHUH WM 3aMEHE MPUHUMAIOT B Hayajle KaxJoro rojaa. B reuenue

MIEPBOTO I'0J1a U3 BOCBMIJIETHETO MIEPUOJIA IKCIUTYaTUPYIOT HOBBIM aBTOMOOUIIb.

3anaTI)I Ha OKCIUTyaTalluio W JIMKBHAHAsA CTOUMOCTD ABTOMOOUJIS COOTBCTCTBYIOLICTO

BO3pacTa MpUBeIeHa B TaOIHIIE.

Pemenue.

t 1 2 3 4 5 6 7 8
r(t) 400 | 1150 | 2400 | 4150 | 6400 | 9150 | 12400
¢(t) | 12000 | 9600 | 7680 | 6144 | 4915 | 3932 | 3145 | 2516

B nannom cyqae N = 8, U3 ycnoBuit 3a1auu CiaeayeT, 9TO BO3PACT aBTOMOOWIISI B TEUCHUE

nepuoJia HKCIUTyaTallud MOKET MPUHUMAaTh 3HadeHus: t = 1,7; roJ sKcrryatanuu (Imar) MoKeT

npUHEMATh 3HadeHust k = 2,8. IIpomecc peleHHs: ymoOHO H300pasuTh B BHAC CIEIyHOLICit

TaOJUIIBL.
Tox Bo3pact aBTOMOOMJISI HA HAYAJI0 roja dKciuryaranuu (t)
IKCILTyaTaluu
(nauano) (k) 1 2 3 4 5 6 7 YupasiieHue
8 -9200 -6530 -3744 -765 2468 6005 9884 | coxpaHeHue
-8850 -6450 -4530 -2994 -1765 -782 5 | 3ameHa
7 -6130 -3380 -594 2385 5618 9155 COXpaHEHHUe
-6050 -3650 -1730 -194 1035 2018 3aMeHa
6 -3250 -580 2206 5185 8418 COXpaHEHHUe
-2980 -580 1340 2876 4105 3aMeHa
5 -180 2490 5276 8255 COXpaHEHUE
-100 2300 4220 5756 3aMeHa
4 2700 5370 8156 COXpaHEHHUE
2970 5370 7290 3aMCEHa
3 5770 8440 COXpaHEHHUE
8520 10920 3aMcEHa
2 8840 COXpaHEHHUE
8920 3aMeEHa

I[aI[I/IM HEKOTOPBIC KOMMCHTAapHUH.

B Ta6n1/1ue (I)aKTI/I‘-ICCKI/I MNpEACTABJICHBI BCC BO3MOKHBLIC BAPHUAHTHI PA3BHUTHA COOBITHI.

3amnoHeHne Ta6J'II/II_[BI Ha4YWHAIOT C BOCBMOI'O rojJa OJSKCILIyaTalluu (k = 8), paccmMmaTpurBas

Pa3JIMIHBIC CUTYalluU: B Ha4aJIC BOCBMOTO I'0Jla UMCEM aBTOMOOMIIb BO3pacTa OAUH o, ABa rojaa,

TpU rojia U T.A.
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Lox Bospact aBTOMOOMJIS HA HAYAI0 rofa dKcIuTyaTanuu (t)
IKCILTYATAIIMH
(mauano) (k) 1 2 3 4 5 6 7 Yupasiienne
8 -9200 -6530 -3744 -765 2468 6005 9884 | coxpaHeHuUE
-8850 -6450 -4530 -2994 -1765 -782 5 | 3ameHa

3aMeTuM, 4TO Ha HA4aJ0 BOCKMOTO T'0/1a SKCIUTyaTalliid MaKCUMAIIbHBIA BO3PACT aBTOMOOHIIS
paBeH 7 rogam.

PaccmoTpuM BapuaHTBI, KOT/Ia B Hadale BOCBMOTO TroJla TIPUHSATO PEIICHHE O COXPaHeHUH
aBTOMOOWJISI (MepBasi CTPOKA).

Ecnn Ha Havamo BOCEMOTO roJia KCIUTyaTallii aBTOMOOMIIb UMEET Bo3pacT 1 ToJ1, TO B ciiydae
€r0 COXpaHEHHs PacXo/Ibl HA SKCIUTyaTallIo B TEUSHHE BOCHBMOTO I'0Jla COCTABSAT:

Zg(1) =r(1) — ¢(2) = 400 — 9600 = —9200.

Kornma 3akoHYMTCS BOCEMOW TOJl, aBTOMOOHIIb CTaHET Ha TOJ cTapuie, T.e. OyJIeT MMeTh
BO3pacT /Ba roaa. Takum oOpa3om, B KOHIIE BOCKMOTO T'0/1a TIPOIAIOT IBYXJIETHUI aBTOMOOHIT.

[TockonbKy peds MAET O pacxonax, TO JIMKBUAHAS CTOMMOCTh YYHUTBHIBAETCS KakK JIOXOI, TO
€CTh PACXO0J] CO 3HAKOM MHHYC.

Ecnu Ha Havano BOCBMOIO roja A3KCIUTyaTallud aBTOMOOMIIbL MMEET BO3pacT 2 roja, To B
cllyyae ero COXpaHeHHsI pacXo/ibl Ha SKCIUTYaTal[li0 B TEYEHHE BOCBMOIO I'O/1a COCTaBSAT:

Zs(2) =1(2) — ¢(3) = 1150 — 7680 = —6530.

Korna 3akoHuMTCS BOCBMOM I'0Jl, aBTOMOOWIIb CTAHET Ha I'0J] cTaplie, T.e. OyJeT UMETh
BO3pacT Tpu roja. Takum o6pa3zom, B KOHIIE BOCBMOTO I'0/[a IIPOAAIOT TPEXJIETHUH aBTOMOOUIIb.

U Ttak nmanee.

[Tocnennee 3HaueHue B ATOH CTpoOKe:

Zg(7) =r(7) — @(8) = 12400 — 2516 =9884.

PaccmoTpuM Teneps BapuaHThI, KOT'la B Hayajle BOCBMOT'O IoJia IPUHSATO PELICHUE O 3aMeHe
aBTOMOOWJISI HA HOBBIN (BTOpast CTPOKA).

Ecnu Ha Hauasio BOCBMOTO roJia 3KCILTyaTallui aBTOMOOMIIb UMEET BO3pacT 1 rof, To B ciryyae
ero 3aMeHbl a) OyJeT MpoJaH OJHOJETHUH aBTOMOOMIIb; 0) OyJaeT KyIUleH HOBBIM, 3aTpaThl Ha
SKCILTyaTanuio KoToporo coctasst r(0); B) B KOHIIE BOCBMOT0 rojia Oy/eT mpoaH OHOJIETHUIA
aBTOMOOMIIb.

IIpu 3TOM pacxo/ibl Ha SKCILTYaTALMIO B TEUEHHE BOCBMOI'O I'0J1a COCTABST:

Zg(1) = —p(1) + P + r(0) — (1) = —12000 + 15000 + 150 — 12000 = —8850.

Ecnu Ha Havano BOCBMOTO rofia JKCIUTyaTallud aBTOMOOMIIb MMEeT BO3pacT 2 roja, TO B

cllyyae ero 3aMeHsbl a) OyJeT MpoJiaH JBYXJIETHUH aBTOMOOMIIb; 0) Oy/IeT KyIJIeH HOBBIH, 3aTpaThl
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Ha KCILTyaTanu KoToporo coctassaT 1 (0); B) B KOHIE BOCEMOTIO rojia OyaeT IpoIaH OIHOJIETHHIM
ABTOMOOWIIb.

[Ipu 3TOM pacxo/ibl Ha SKCIUTYaTAIlMIO B TEUEHHE BOCHMOTO I'0Jia COCTABST:

Zg(2) = —p2)+ P +1r(0) — (1) = —9600 + 15000 + 150 — 12000 = —6450.
U tax nanee.
[Tocnennee 3Ha4YeHUE B 3TOM CTPOKE:
Zg(7) = —@(7)+ P +1r(0) — (1) = —3145 + 15000 + 150 — 12000 = 5.

3aroNHUB TaKKMM 00Pa30M STUCHKH, COOTBETCTBYIOIIME BOCBMOMY TO/IYy SKCIUIyaTallMHy, JUIs KaXI0ro
BO3pacTa aBTOMOOMIIS YKa)KEM MHHUMAIILHOE 3HAUCHHUE PacXoI0B (0TMeueHO KpacHbIM). Takum 00pasom,
Haﬁ)ﬁ[eHbI JUIA JaHHOI'0 3Ha4YCHUA k YCJIOBHBLIC ONTHUMAJIbHBIC 3aTpaTbl W YCJIOBHBIC ONTHMAJILHBIC
YIIpaBJIEHHUSL.

Paccmorpum Tenepr (B COOTBETCTBHMM C OOpPaTHOM BBIYMCIWTENHHOW CXEMOW) CeABbMOM TOI
IKCIUTyaTalmu: kK = 7.

PaccmoTpuM BapuaHTHI, KOT/Ia B Ha4ajie CEbMOTO T0Jia MPUHATO PEIICHHE O COXPAHEHUH

aBTOMOOWIIS (TPEThS CTPOKA).

Fon Bo3pacT aBTOMOOM/IA HA HAYAJIO To/1a IKCITyaTauuu (t)
IKCILUTyaTALUH
(nauano) (k) 1 2 3 4 5 6 7 Yupasjenue
8 -9200 -6530 -3744 -765 2468 6005 9884 | coxpaHeHHE
-8850 -6450 -4530 -2994 -1765 -782 5 | 3amena
7 -6130 -3380 -594 2385 5618 9155 COXpaHEHHEe
-6050 -3650 -1730 -194 1035 2018 3aMeHa

3aMeTHM, 4TO Ha HA4aJIO CEIbMOTO I'0J1a AKCILTyaTallii MAaKCUMaJIbHBIH BO3PACT aBTOMOOMIIS
paBeH 6 rojgam.

Ecnu Ha Hauano BOCKMOTO ToJ1a SKCIUTyaTallid aBTOMOOMIIb UMEET BO3paCT 1 ToJI, TO B cliydae
€ro COXpaHEHUs PACXO/Ibl Ha HKCIUTyaTalMIO B TEUEHUE CEIbMOTO r0/1a COCTABST:

r(1) = 400.

Korpa 3akoHunTCS ceipbMON TOJ M HACTYMHMT Hayallo BOCBMOTO Tro0/ia, Mbl MOMAJaeM B
CUTYAIUIO «JIBYXJIETHHI aBTOMOOWIIb B HaYalle BOCbMOTO I'0J1a». MUHHUMaJIbHBIE PACXObI B TOM
Cllydae COOTBETCTBYIOT CTPATErHU COXpAaHEHHs U COCTaBisAoT Zg(2) = —6530. Takum oGpaszom,
CyMMapHbl€ ONTUMAJIbHBIE PACXO/IbI 33 CEABMOI U BOCBMOM I'OJIbl SKCIIITyaTalluk COCTABST:

Z,(1) = r(1) 4+ Z5(2) = 400 + (—6530) = —6130.
Ecnu Ha Havano BOCBMOrO rojia JKCIUTyaTallud aBTOMOOWIL MMEET BO3pacT 2 Trofa, TO B

CJIydac €ro COXpaHCHUSA PaCXOJbl HA SKCIUTyaTallu0 B TCYCHHUEC CCABMOI'0 roJla COCTAaBAT:

r(2) = 1150.
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Korpa 3akoHunTCs CceinpbMOM ToJ M HAcTyNIMT Hayallo BOCBMOIO Tro0j/ia, Mbl IIONAJAaeM B
CUTYAaILMIO0 «TPEXJIETHUH aBTOMOOMIIb B HaYaJle BOCBMOTI'0 I'0/1a». MUHUMaJIbHBIE PACXO/Ibl B 3TOM
Cllydae COOTBETCTBYIOT CTpaTervu 3aMeHbl u cocTaBisiior Zg(3) = —4530. Takum 006pasom,
CyMMapHbI€ ONTUMAaJIbHBIE PACX0/Ibl 3@ CEIbMOI U BOCBMOM I0/1bl 3KCIIITyaTallii COCTABAT:

Z,(2) =r(2) + Z;(3) = 1150 + (—4530) = —3380.

W tak nanee.

[TocnenHnee 3HaUYeHUE B 3TOM CTPOKE:

Z,(6) =1r(6) +Z5(7) = 9150 + 5 = 9155.

PaccMoTpyuM BapuaHThl, KOrJa B Hayale CEIbMOI0O rojia NPUHSATO pEUICHHE O 3aMeHe
aBTOMOOWIIS (YeTBepTasi CTPOKA).

Ecnu Ha Hayvano ceapbMOro roja 3KcIulyaTalliu aBTOMOOUIIb UMEET BO3pacT 1 rof, To B ciaydae
€ro 3aMeHbl a) Oy/eT MpoJaH OJHOJETHHH aBTOMOOWIb; 0) OyAeT KyIJIeH HOBBIH, 3aTpaThl Ha
SKCIUTyaTanuio Kotoporo cocrast r(0); B) Ha CIEIYIONIEM IHAare MomagaeM B CHTYAl[HIO —
OHOJIETHUI aBTOMOOWJIb B HaUajie BOCbMOTO ro/ia. YUYUThIBAsI, YTO ONTUMAIbHOE YIIPaBJIEHUE U
ONTHMAJIbHBIE PAacxXo/Jbl B 3TOM Clydae YyKe ompenesieHbl (coxpaHenue, -9200), mosydyum
BBIpa)KEHHUE JIJIS1 pPAaCX0JI0B HA HKCIUTYaTallHIo 3a CEIbMON M BOCbMOM TO/Ibl:

Z;(1) = =)+ P +1r(0) + Z3(1) = —12000 + 15000 + 150 + (—9200) =-6050.

Ecnu Ha Havano cenpMoro roja SKCIUlyaTalldd aBTOMOOWIIL MMEET BO3pacT 2 roja, TO B
CiIydae ero 3aMeHbI a) Oy/IeT MpoJaH IBYXJETHUN aBTOMOOMIIb; 0) OyAeT KyIJIeH HOBBIU, 3aTPaThl
Ha SKCILTyaTaluio Kotoporo cocrasar 1(0); B) Ha CeAyIOIEM IIare MOMajiaeM B CHTYAI[HIO —
O/IHOJIETHHI1 aBTOMOOWJIb B HaYaJie BOCBMOTO I0/1a. YYUTHIBAS, YTO ONTUMAIBHOE YIIPaBICHUE U
ONTHUMAJIFHBIE PAcXoJbl B 3TOM Clydae Yyxke ompeneseHbl (coxpaHenue, -9200), momydyum
BBIpa)KEHUE JIJIs1 paCX0JI0B HA HKCIUTYaTalluIO 32 CEIbMON U BOCbMOI TO/IbI:

Z,(2) = —p(2) + P + r(0) + Z;(1) = —9600 + 15000 + 150 + (—9200)

—3650.

W Tak nanee.

ITocnennee 3HaueHUE B 3TOM CTPOKE:

Z,(6) =—p(6)+P+1r(0)+Zz(1) = —3932 + 15000 + 150 + (—9200) = 2018.

3amonHuB TaKUM 00pa3oM sTMEHKH, COOTBETCTBYIOIIME CEIBMOMY IOy 3KCILIyaTaluH, sl KaXI0ro
BO3pacTa aBTOMOOMJISI YKa)KEM MUHUMAJIbHOE 3HAUEHUE PACX0/I0B (OTMEUEHO KpacHbIM). TakuMm obpaszom,
HalleHpl JUId JAaHHOTO 3HAa4YeHUs k YCIIOBHBIE ONTHMAaJbHBIE 3aTpaThl M YCJIOBHBIE ONTHMAaJIbHBIE
yIpaBiIeHUsL.

[IpennaraeM 4yuTaTeNr0 CaMOCTOSTENBHO IIPOBECTU OCTAJIbHBIE BBIYUCIICHUS, CPABHUBASI UX C
HaIIMMH pacyeTaMu, IPUBEICHHBIMU B TaOIHUIIE.

ITocne Toro kak 3amoiHEeHa BCsA TaOdMIA, dTalm YCIOBHOW ONTUMHU3AIMU SBISETCS

3aKOHYEHHBIM. HaumHaeTcs tan 663y0ﬂ0BH01>i OIITUMU3AIIHUH.



53

3HaueHue pacxo0B /Uil BTOPOTo Iojia 3KCILIyaTalluH, BbIJEIEHHOE KPACHBIM, COOTBETCTBYET
CyMMapHbIM MHMHHUMAaJIbHBIM PAacXoJlaM Ha JKCIUIyaTallMl0 B TEYEHHE BOCBMHU JIET, IIOCKOJbKY B
HEM Y€ YYTEHBI BCE MPEACTOSALINE PACXOAbl IIPU YCIOBUH, YTO B MOMEHT IIPUHSATHS PELLIECHUS
BBIOMPAJIOCH ONTHMAJILHOE YIIPaBJICHUE.

Wrak, Ha BTOpPOM rojly dKCILTyaTalluy ONTUMAaJbHBIM YIIPaBICHUEM SBIIIETCS COXpPaHEHHe,
IIOCKOJIBKY EMY COOTBETCTBYET MUHUMAJIbHOE U3 ABYX 3HaUeHUI. BpiOupas coxpaneHue, B Hauase
TPEThEro rojia MoMajgaeM B CUTYalMI0O — JIBYXJICTHHH aBTOMOOWIb B Hadaje TPETHETO roja
JKCIUTyaTalMu. B 3To#l cuTyaluu onTUMalIbHBIM CHOBA SIBJISIETCSI COXPAHEHMe, ITOCKOJIbKY eMY
COOTBETCTBYET MUHHUMAJIbHOE U3 JIBYX 3HaueHui. BpiOupas coxpaHeHue, B Hayalle YETBEPTOTO
roJia MormaJIaéM B CUTYallUIO — TPEXJIETHUH aBTOMOOMIIb B HayaJle YeTBEPTOTO I'oJia HKCILUTYaTalluH.
MuHnumanbHOe U3 IByX 3HaYEHUI B JJAHHOM Cllydae COOTBETCTBYET 3aMeHe. BriOupast 3ameny, B
HayaJjie MmAToro rojia nonajgaeM B CUTYAIUIO — OJHOJIETHMH aBTOMOOWJIb B HayaJie MsATOro roja.
B sT10li cuTyalnu MUHUMalbHOE 3HAYEHHE COOTBETCTBYET coXpaHeHMI0. Uepes ron (B Hayaie
MIECTOTO T'0/1a) TMOMAaeM B CUTYAIIMIO — JIBYXJICTHUM aBTOMOOMJIb B Ha4YaJIe IMEeCTOro roja. B atoi
CUTYaIlMl COXPAaHEHUE U 3aMEHa SKBUBAJICHTHBL. M0OKHO BBIOpaTh Jito0oe. [i1st onpeneneHHoCTH
ONTUMAJIBFHBIM YIIpaBIeHUEM OyJIeM cuuTaTh coXpaHeHHMe. BbiOpaB coxpaHeHue, MomaaaeMm B
CUTYAIMIO — TPEXJIETHUH aBTOMOOWJIb B Hayajie CelbMOTo roja. B 3ToM ciiyuae MUHUMaNbHbBIE
pacxo/ibl COOTBETCTBYIOT 3aMeHe (MHHUMAIbHOE U3 JABYX 3Ha4YeHHU ). BeiOpaB 3aMeHy, B Hauase
BOCHBMOTO T0Jia TOMAaJaeM B CUTYallMI0 — OJIHOJIETHHI aBTOMOOWJIb B Hayalle BOCBMOIO Toja.
[ToaToMy B Hayajie BOCBMOIO Trojia MPUHUMAEM PEIICHHE O COXPAHEHHH aBTOMOOWIIA C TeM,
9YTOOBI B KOHIIE BOCBMOTO To/1a (10 YCIOBUIO 3a/1a4M) €ro MpoJaTh.

Takum oOpa3oMm, ONTHMAalbHOE YIPABICHHE IMPEACTABISET COOOM CIENYIOIIYIO LENOYKY
JIEUCTBUIA:

CoxpaHeHHe-COXpaHEHHE-3aMeHA-COXPaHEeHUe-COXPaHeHHe-3aMeHa-COXPaHeHue.

OnTuManbHbIe pacXo/bl COCTABST:

Z* =Z5(1) + r(0) =8840+150=8890.
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3. QJEMEHTbBI TEOPUM UT'P

B nanHOM paznene Mbl paCCMOTPUM HIPBI IBYX BUJAOB - WHIMBHIYAIbHBIH BHIOOD MpH

pPHUCKE U MHIUBHyaTbHbBII BHIOOP B YCIOBHUAX HEONPEACICHHOCTH (UTPHI POTUB MPUPOABI) [5-

7].
NuanBuayaibHbIii BHIOOP NPH pUCKe MOKET ObITh ONKCAH CIEAYIOUIUM 00pa3oM.

1. B urpe y4yacTByeT OAMH HUIPOK, KOTOPbHI MOKET BBIOpPATh OJHO U TOJIBKO JIEHCTBUE W3
KOHEYHOro Habopa aeiicTeuil (aq, @y, ..., ).
2. Kou¢nukTHas cUTyaIyst MOKET 3aKOHYUTHCS OJTHUM M TOJIBKO OJTHIM HCXOJIOM U3 KOHEYHOTO

MHOKECTBA UCXOH0B (aq,dy, ..., Ay).

3. B cnydae, xora Hrpok MpeanpuHUMAET ONPEeIEHHOE ISHCTBHE ¢, KOH(PINKTHAS CHTYyaIUs

MOKET 3aKOHYUTHCS UCXOJIOM @; C M3BECTHOM BEPOSTHOCTBIO P;j, TPU ITOM

n
j=1

4. Ha MHOXEeCTBE HCXOJIOB Y UTPOKA CYILECTBYET CUCTEMa MPEANOYTEHHS U SKBUBAJIEHTHOCTH,

YAOBJIETBOPAIOIIAA aKCMOMaM TCOPHHU IMOJIE3HOCTH.

U3 storo CICOAYET, BO-IICPBBIX, UTO UCXOJblI MOT'YT OBITH YIIOPAAOYCHBI 110 IMMPEAIIOUYTCHUAM. Bo-

BTOPLIX, VI KaXXJI0TO UCXOIa a]- MOKHO yKa3aTb NOJIE€3HOCTDb ‘Llj.

B stux YCIIOBHUAX HCO6XO,I[I/IMO JJI1 UTpOKa yKa3aTb OIITUMAJIbHOC HeﬁCTBHC.

Kputepuii ontumansHocT GOpMyIUpYyeETCs Kak KPUTEPUN MaKCUMyMa CpeTHEl MOJIe3HOCTH:

n

*- 37 —
a:u = ZUJPU — max
j=1

IIpumep.

HYCTL HHAUBUAYYM MOXCT HNPUHATH Yy4aCTUC B OJIHOU U3 ABYX HOTCpeﬁ, BO3MOHBIC

MCXOJIbI KOTOPBIX & — 10000 pyOmneit, a, — 7000 pyGseii, a, — 1000 py6neit u a, — oe3

BBIMTpBIIIA. B mepBoii notepee paspirpeiBatorcst 100 Omneros, u3 KoTopbix 10 maroT Hexonn a, 15
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—a, 20 — a,, OCTallbHBIC — @, T. €. 6e3 BeITpHIIIa. Bo BTOpOI N0TEepee pasbirpeiBatoTcs 120
ouneToB, U3 Kotopeix 12 naror a_, 20 —a_, 25— a_, ocranpHble 6e3 Beiurphima. Kotopas u3 qsyx
1 2 3

JIOTepeN JIydllle B CMbICIIE MAaKCUMyMa OXKH1aeMOi MoJe3HoCTU ?

Pewenue.

Onpenenum BEpOSITHOCTH UCXO/I0B B KaXI0H JIoTepee:

) —ﬂp _Ep —ﬂp 100-10-15-20 55
" 100°7% 100" 7% 100" "M 100 100"

12 20 25 120-12-20-25 63
P = 1507 P2 = 150 P T 50" P = 120 120

OrnpenenuM MoJIE3HOCTh KaXI0W JIOTEPEH, MPUHSB B KAYECTBE MOJIE3HOCTEH UCXOI0B CYMMY

COOTBETCTBYIOIICT'O BEIUTPHIIIA:

U(L,)= py -U, + Py -U, + Pyg Us + Py, -U, =0,1-10000+0,15-7000+0,2-1000+0,55-0 =
=1000+ 1050+ 200+0 = 2250

U(L2)= Poy Uy + Py -Uy + Pog -Ug + Py U, =

=12 10000+ 22 7000+ 2> 1000+ T20"12-20-25,

120 120 120 120

=0,1-10000+ 1 7000+ > 1000+0 =
6 24

0=

= 1000+ 4 '7000;45 11000 _ 1000+ 1375= 2375

CpaBuum none3noct. Tak kak 2375> 2250, To BTOpas notepesi MpearoyTUTENbHEE B

CMBICJIC MAKCUMYyMa 0)KPI,I[3.€MOI71 IIOJIC3HOCTH.

NumBuayaibHbli BHIOOP B YCJIOBUSX HeONpeAeJeHHOCTH (MIPbI IPOTUB NPHPO/bI)

MO>KET OBITh OTHCAH CJIETYIOUUM 00pa3oM.

1. B wrpe ydacTByeT OJMH HMIPOK, KOTOPBI MOET BBIOPAaTh OJHO M TOJBKO JCHCTBHE W3
KOHEYHOTo Habopa aeicTBuil (q, Ay, ..., Apy).
2. B wurpe ectb (hakTop HEONPEAEIECHHOCTH — KIIPUPOIa», KOTOpas MOXKET HAXOUTHCS B OJJHOM

13 KOHEYHOTO MHOYXKECTBA COCTOSAHMH (8. Sy, ..., Sy).
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3. B cmyugae, korya urpox npeANpHUHUMALT OTIPEICIIEHHOE JICHCTBUE &, A «IIPHPOJIA» HAXOAUTCS
B COCTOSIHMH S, KOHQJIMKTHAS CHTYalMs 3aKaHIUBACTCS HCXOIOM @ .

4. Urpox He MOXET BIMATH Ha "mpupoay" (T. €. HE MOXKET YIpPaBJISITh peaan3alueil COCTOSHUN
IpUPOJBI) M B OOIIEM cilydae HE MMEET HUKaKOi MH(OpMAIMH O TOM, KaKO€ COCTOSHHUE
MIPUPO/IbI pEeATU3YETCsl.

5. Ha MHOXecTBe HCXOJIOB y UTPOKA CYLIECTBYET CHUCTEMA MPEANOYTEHHS] U SKBUBAJIEHTHOCTH,

YAOBJICTBOPAIOIIAA aKCUOMAaM TCOPHHU IMOJIC3HOCTH.

W3 sToro CJICOAYCT, KaK U MPCKIAC, YTO UCXOABI MOTYT OBITH YIIOPAAOYCHBI IO MPEATIOYTCHUAM.

Bo-BTOpbIX, JUIs KaXKIO0TO UCX0/1a @;j MOXKHO YKa3aTh MOJIE€3HOCTDb U,;;.
B atux ycnoBusix tpedyercs yka3arb ONTUMAJIbHOE IEHCTBUE UTPOKA.

«Urpbl IpOTUB MNPUPOJBI» MOTYT OBITH 33/JaHbl C MOMOUILI0O MATPUIbI IOJIE3HOCTH

U = [uij] WM C IOMOUIBI0 MATPHUIBI IOTEPb L = [ll-]-].

B otnuume ot npem,mymeﬁ HUI'Pbl HCOMMPEACICHHOCTE B JTAHHOM BAapUaHTC IMPUBOAUT K
TOMY, YTO HEBO3MOXKHO yKa3aTh OJIMH KPUTEPUN ONTUMAIbHOCTU. B pa3HbIX cuTyanusix pasHble
JITTP (yiio, mpuHUMAROIIEE PEIICHUE) UCTIONB3YIOT HA0OP KPUTEPUEB JUTS IPUHATHS PEIICHMUS.

PaccMoTpuM HEKOTOpBIE U3 HUX.

JleTepMUHNPOBAHHbBIC KPUTCPHHI

1. Kpurepuii kpaitHero neccuMmmus3ma.

B TepMuHax moje3HocTH: Max minu;.
i

B tepmunax noreps: min m}ax lij.

2. Kpurepuii B3BemenHoro neccumusma (I'ypBuia).

B tepmunax monessocta: A-minu; +(1-4)-maxu; — max.
J ] i
B tepmunax noteps: A - maxl;; + (1 — 4) - minl;; —» min
J J i

3nech: 0 < 1 < 1 — nokasareib MecCCUMU3MA.
3. Kpurepuii kpaitnero coxanenus (CaBumxka).

min max c
J

ij» TAC Cij = miaxuij - ul'j HnIn Cij = ll] - miinlij.
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4. Kpurepuii baiieca.

B TepMMHAX IOJIE3HOCTH — MAKCUMYM CPEIHEH MOIE3HOCTH:
_ n
Ui =20; Uy — max .
j=1
B TepMuHax MoTEPs — MUHEMYM CPEIHHUX HOTEPH:

n
lij = Zq] ' ll] - mill'l
j=1

371€eCh: qj — BEPOSTHOCTH COCTOSHUS S .

n
quO,jzl,n;quzl.
j=1

5. Kpurepuit Heifimana-IIupcona.

Jiist paboThl KpUTEpHsl HEOOXOIUMO BBIIEIUTH BA COCTOSIHUS - Sjr (KPUTHYECKOE) U Sirr (ISt

MPUHATHS pEIIeHMs]), a TaKKe 33/JaTh NMOPOroBoe 3HAYCHHE XapaKTEPUCTHKU — TOPOTOBYIO

OJIE3HOCTb Upp VIS MATPHULIBI MOJE3HOCTH M TIOPOTOBBIE MOTEPH Lpyop 1T MATPHIIBI IOTEP.

B kpuTHueckoM COCTOSSHMM OTOpAacChIBAIOT BCE ICHCTBHS, Y KOTOPHIX XapaKTEpUCTHKA XYy:Ke

HOpOFOBOfI: IIOJIE3HOCTHh MCHBIIIC HOpOFOBOﬁ WA IIOTCPHU OoJIbIIIE IIOPOTr'OBbIX.

B cocrosaumn IMPUHATHA pEIICHUSA U3 OCTABIHINXCH I[eﬁCTBHﬁ BLI6I/IpaIOT JIEHCTBHUE C Hannqueﬁ

XapaKTCpHCTHKOﬁZ C MaKCHMMaJIbLHOH IOJIE3HOCTHIO MJIM MUHUMAJILHBIMHA MMOTCPAMMU.
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IIpumep.

Haiitn onTuManpHble peleHus 1o BCeM JETEPMUHUPOBAHHBIM KPUTEPUSAM U1 UTPBI,

3aJIaHHOM MaTpHLeH MOJIe3HOCTH:

U S, S, S, S,
a, 4 3 1 6
a, 4 4 5 0
ay 7 1 3 4
a, 5 6 3 7

1=03,9,=0.3,q,=0.2,q, =04, j' =2, j"=4,u'=4.

Pewenue.

PaccmoTpuM Bee KpuTepuu nocie10BaTeNbHO.

1. Kpurepuii 6e3HaneXKHOTO TIeCCHMH3Ma: Max Minu;;.
i

BBI6I/IpaeM JJIA Ka)KI[ofI CTPOKHM MUHHUMAJIbHYIO IIOJIE3HOCTD!:
o Uy, =1 a, U, =0 ;i U, =1a,:u,, =3.

CpeI[I/I BCEX MHHHUMAaJIbHBIX MOJIE3HOCTEH BBI6I/IpaeM MaKCUMAJIbHYIO:

maxu, ... =max(1,0,1,3) =3.

I[eﬁCTBHe, COOTBCTCTBYHIOIIICC 3TOM MOJIC3HOCTH, ABJIACTCA OIITUMAJIbHBIM: & f = a,.

2. Kpurtepuii I'ypsuma: A-minu; +(1-4)-maxu; — max
J ] i

PaccunraeMm st ka0 CTPOKU:

a,:03-1+07-6=45; «,:03-0+0,7-5=35; «,:03-1+0,7-7=5,2;
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a,:03-3+0,7-7=58.

Cpenu Bcex BEJIMYMH BbIOMpPaeM MaKCUMAJIbHYIO:

max(4,5;3,5;5,2;5,8) = 5,8.

JlelicTBHE, COOTBETCTBYIOIIEE ITOM TOJIE3HOCTH, SIBISETCS ONTUMATBHBIM: & = d, .

3. Kputepuit Copurka (kputepuit MUHUMAIBHOTO COKaIEHHs): MiNMaxc; .
i

U S, S, S, S,
a, 4 3 1 6
a, 4 4 5 0
ay 7 1 3 4
a, 5 6 3 7
max u, 7 6 5 7

C S, S, S, S,
a, 3 3 4 1
a, 3 2 0 7
o, 0 5 2 3
a, 2 0 2 0

Onpe;[em/IM JUUISL KaxXKI0u CTPOKHU MAKCUMAJIBHOC COXKAJICHUC!:

o Coa =4, 0,  Crp =7, 032 Crp =550, 1 Cpp = 2.
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Cpeny Bcex MaKCUMAJIbHBIX COXaJICHUH BEIOMPaeM MUHUMAJIBHOE:

minc,,, = max(4,7,5,2) = 2.

I[CﬁCTBHC, COOTBCTCTBYIOIICC 3TOMY COXKAJICHUIO, ABJIACTCSA OIITUMAJIbHBIM! a* =Qy.

_ n
4. Kpurepuii baiieca: Ui = qu Uy —> max .
=1 '

JInst Kaxxa0ro AEMCTBUS ONPEACIIMM CPEAHIOI0 MTOJIE3HOCTD:

u_l =0,3-4+0,2-3+0,4-1+(1-0,3-0,2-0,4)-6 =1,2+0,6+0,4+0,6 =2,8;

E 0,3-4+0,2-4+0,4-5+(1-0,3-0,2-0,4)-0=12+0,8+2+0=4;

E =03-7+0,2-1+0,4-3+(1-0,3-0,2-0,4)-4=21+0,2+12+0,4=39;
u,=0,3-5+0,2-6+0,4-3+(1-0,3-0,2-0,4)-7=15+12+12+07 =46
Cpenu Bcex CpeHUX MOJIE3HOCTEN ONPENETUM MaKCUMAaIbHYIO:
max(2,8;4;3,9,4,6)=46.

JlelicTBHE, COOTBETCTBYIONIEE STOM TIOJIE3HOCTH, SBJISETCS ONTUMATBHBIM: ¢ = X, .

5. Kpurepuii Heiimana-ITupcona.

JIst KpUTHYECKOTO COCTOSIHUS TIPHPO/IBI, 33 JAHHOTO HOMEPOM |’ = 2 ompeeauM JIeHCTBHS C

MOJIE3HOCTBIO HE XYXKe 3aJaHHOi U' =4 :
u, =3<4u,, =4=4;u;, =1<4;u,, =6 >4, 3Ha4UT, OCTABIIEM @, U O, .

JInst COCTOSIHMS TMPHUPOABI, 3aJaHHOrO HOMepoMm " =4, u3 BbIOpaHHBIX JACHCTBUI

ONTHUMAJIBHBIM ABJIACTCA TO, Y KOTOPOTO IMOJICBHOCTh MAKCHUMaAJIbHA!

max(u24 =0;u,, =7):7 , 3HAUUT, @ = a1, .
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4. DJIEMEHTBI TEOPUU I'PA®OB

DKcTpeMalbHbIC 3a7a4l Ha Tpadax moapoOHO M3JI0KeHbI, Hampumep, B [8]. [IpuBeaem

3J4€Ch OCHOBHBIC ITOHATHSI.

I'pad — 3TO COBOKYITHOCTH MHOYKECTBA X, 3JIEMEHTHI KOTOPOTO HA3bIBAIOTCSl BEPIIMHAMH,
Y MHOKECTBa A yIMOPAJOUYCHHBIX Map BEPIIUH, JIEMEHTHI KOTOPOTO Ha3bIBAIOTCS ayramu. I pad

obo3Hauaercs kak G=(X,4).

Bepmmnbl, kak npaBuio, 0003HAYaOTCS CTPOYHBIMU JIATUHCKUMHM OyKBaMu, a AyTH —

CTPOYHBIMU I'PEUECKUMHU OyKBaMH.

Puc. 4.1.

Jlyra Takxe MOXKeT ObITb 00O3HauYeHa Iapo¥l JIATMHCKUX OYKB, COOTBETCTBYIOIIUX
0003HaYCHUIO HAaYaIbHOW M KOHEUHOU BepiinHaM 3Tou ayru. Hampumep, Ha puc. 4.1 ayra f
MOXeT ObITh 0003HaueHa uepe3 (b,C). Eciu 1Be BepiIvHbI COSAUHSIOTCS (B OTHOM HAIPABJICHHUN )
HECKOJIbKUMHU JIyraMH, TO TMOCJEIHHE MOTYT OBITh IPEICTABIICHBI YIOPSIOYCHHON Mapou
COOTBETCTBYIOIIUX BEPIIUH C pa3jIMYHBIMU MHICKcaMmu. Tak, Ha puc.4.l1 ayra 7 MOXeT OBITh

obo3unauecHa yepe3 (€,d)1, a myra 6 —uepes (e,d)2.

HekoTopsie 3agaun Teopuu rpadoB TpeOyOT Hanuuusi UHPOPMAIIUU TOJIBKO O KOHIIEBBIX
TOYKaXxX JyT, T.€. HET HEOOXOJUMOCTH pa3InyaTh Hayajao U KOHEIl JYr'd U IPUIIMCHIBATh Jyram
omnpezeneHHblie HanpasieHus. ['pad (X, E), B KOTOpOM HampaBlIeHUs YT HE 3a/1al0TCs, Ha3bIBAETCS

HEOPUEHTUPOBAaHHBIM. HeopueHTHpoBaHHbIE AyTH Ha3bIBalOTCA pebpamu. £ — MHOKECTBO pedep.

I[yra, Ha4daJibHasA 1 KOHCYHAaA BCPIINHBI KOTOpOfI COBIIAAAar0T, HAa3bIBACTCA netrie. Ha

puc. 4.1 ntyra y sBiseTcs HeTieH.

BepummHa M ayra MHIOUAEHTHBI JpYyr APYrY, €ClIM BepIIMHA SBJSETCA Ul 3TOW IyrH

KOHEYHOM Win HavayibHOW. Ha puc. 4.1 BepiinHa D u ayra o WHIMICHTHBI APYT IPYTY.

JIBe Ayru MHUMACHTHBI IPYT APYTY, €Cau 00€ OHM MHLIUCHTHBI OHOM U TOH e BEpIINHE.

Ha puc. 4.1 nyru { ¥ & MHIUICHTHBI APYT APYTY.
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JIBe BepILINHBI — COCEJHUE UIIU CMEXKHBIE, €CIIM €CTh Ayra, ux coeausstomas. Ha puc. 4.1

BepiinHbl € U d cocemHue, T.K. Ayra # HMX COCAUHSCT.

Ilyctb x1, X2, ..., Xn+1 — IPOU3BOJIbHAS [IOCIIEOBATENBHOCTD BEPIINH; LIENIbIO HA3bIBAECTCS
Tr00ast MOCIIeI0BATENLHOCTD AYT (1, Q2, ..., Oh, TAKasl, YTO KOHIEBBIMU TOYKAMHU JTYTH ¢4 SIBISTFOTCS
BEPUIMHBI Xi H Xi+1, T.. &=(Xi , Xi+1) Wi o=(Xi+1 , Xi) s i1=1,n. Bepmmua x1 Ha3bIBaeTCs
HayaJIbHOM BEPIIMHOM LIETH, a BEpUIMHA Xn+1 — KOHEYHOM BEPIIMHOM Lenu. /[nuHa nenu paBHa
yucity Bxoasmux B He€ ayr. Tak, Ha puc. 4.1 mociieqoBaTeabHOCTh IYT @, S, 0, § 00pa3yerT Lemb

JUIMHBI 4, KOTOpasi COEANHSET BEPILIMHY a C BEpIIMHOH €.

Lens, anst kotopoit ai=(Xi , Xi+1) pu Bcex i=1,n, ecTb myTh. [yIMHA MyTH, €ro HaYaIbHAs
Y KOHEYHAs BEPILIUHBI ONIPEACIISIOTCS TaK K€, Kak u s rienu. Ha puc. 4.1 agyru S, €, n obpasyrot

yTh JUIMHBI 3, COSMHSIOMNI BepuiHy b ¢ BeprmHoii d.

[Muxnom Ha3pIBaeTcd LENb, Y KOTOPOW HadallbHAss W KOHEYHAsl BEPIIMHBI COBIAJAIOT.
KoHTypoM Ha3bIBaeTCs MyTh, y KOTOPOTO HayalbHas M KOHEYHAs BEpUIMHBI coBnagaroT. Ha

puc. 4.1 nyru S, o, n, { o0pa3yroT MUK AJIUHEI 4, a IYTH O, & 1 — KOHTYP JUTMHBI 3.

enp, muKI, MyTh WJIM KOHTYP HAa3bIBAIOTCS TMPOCTHIMH, €CJIM HU OJIHA BEpIIWHA HE
WHIIMJICHTHA 0OJiee YeM JIBYM JIyTaM dTOH IeIH, [IUKJIA, yTH WK KOHTYypa (T.€. €CJH MeMb, UK,

MyTh WJIK KOHTYp HE COAEpXaT BHYTpH cebs nukioB). Hanpumep, Ha puc. 4.1 nenb f, 6, 0 u

KOHTYD #, 0, & — IIPpOCThIe, a IMKI 0, ¢, B, ¢, n M OyTh f, ¥, & NPOCTHLIMHU HE SIBJISIOTCS.

I'pad Ha3biBaeTcs CBS3HBIM, €CIM B HEM JJisl KaXJOW Mapbl BEpIIMH Haimercs
coenuHsOmMas ux uenb. I'pad Ha puc. 4.1 sBusercs cBA3HBIM, a rpad Ha puc. 4.2 sBusercs

HCCBA3HBIM, T.K. B HEM OTCYTCTBYECT LICIIb, COCANHAIOIIAA BEPIUIMHBL C U e.

Puc. 4.2.

JIro00i1 rpad MOXHO paccMaTpuBaTh KaKk HEKOTOPYIO COBOKYIHOCTb CBS3HBIX Tpados.
Kaxp1if u3 3TuX rpadoB Ha3bIBaeTCs KOMIIOHEHTOM CBSI3HOCTH UCXOAHOTO rpada. I'pad Ha puc.

4.2 umeer JABa KOMIIOHCHTA CBA3HOCTH.
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Mycts X' — moamuoxecTBO MHOKecTBa X rpada G=(X,A). T'padh, MHOXKECTBO BepIIHH

KOTOPOTO COBHajaeT ¢ X', a MHOKECTBO Jyr BKJIIOUAET BCE TYTM MHOXKecTBAa A, 06e KOHIIEBEIE
/ /

BEPIIMHBI KOTOPBIX MpHHAIIEKAT X', Ha3pIBaeTcs noarpagom rpada G, mopoxaenusm X'. Ilycts
A — moamHOX)ecTBO MHOMKecTBa A rpada G=(X,A). I'pah), MHOKECTBO TyT KOTOPOTO COBIIANACT
A/, a MHOXeCTBO BEpIIMH COCTOMT M3 BEpIINH, MHIMICHTHEIX ayram u3 A, HaseiBaercs
nozarpadom rpada G, nopoxaennsiv A, Hampumep, m1s rpada, uzoOpaxénsoro Ha puc. 4.1,
nojarpad, mopoXxAEHHBINA TOAMHOKECTBOM BepiuH {b, ¢, d}, n3obpaxén Ha puc. 4.3, moarpad,

MOPOXKIAEHHBIN MOIMHOXKECTBOM nyT {0, ¢, f, € 1}, — Ha puc. 4.4.

@ﬁgé@

Puc.4.3.

Puc. 4.4.

COBOKYITHOCTh JIyT Ha3bIBACTCS JEPEBOM, €CIIH OHA, BO-TIEPBBIX, MOPOXKIACT CBSI3HBIN
rpad, ¥, BO-BTOPBIX, HE coaepkuT ImKIoB. [l rpada c¢ puc. 4.1 nepeBbsMu, Harpumep,
sisiiorest: {a, f, 0 ), {a, B, ¢, n }, {0, ¢, n}. CoBoKymHOCTS e AyT {f, 0, €, 1} NEPEBOM HE ABJISIETCS,

T.K. COJICP)KHT LUK {0, &, 1}

JlecoMm Ha3pIBaeTcs robas COBOKYITHOCTBb AYyT', HC COACPIKAIas IMUKIIOB. Takum 06p8.30M,
JIEC COCTOUT U3 OJHOT'O MU OOJIBIIIETO YHCIIa JACPCBLCB. HaanMep, JJIA rpa(ba, I/1306pa)KéHHOFO

Ha puc. 4.2, COBOKYIHOCTb YT {f, 7, 0, & 1} SBIAETCS JI€COM, COCTOSIIUM M3 JIBYX JIEPEBHEB.

IoxpeiBatomum aepeBoM rpada G HaszpiBaeTcs Mr000€e J1epeBo, MOopoxaaronee noarpad,
MHO>KECTBO BEpPIIMH KOTOPOTO COBIMAJAeT CO MHOXKeCTBOM BepiuuH rpada G. Tak, mis

rpada c puc. 4.1 mokpeIBarOIMM AepeBoM siBisiercs {¢, ¢, ¢ 6).
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OueBuHO, 4TO rpad, cocTosImIMiA Oojee 4YeM U3 OJHOTO KOMIIOHEHTa, HE HMEET
MOKpBIBAOIIEro jaepeBa. Jo0oii ke CBI3HBINA rpad 00s3aTEIBHO COICPKUT HEKOTOPOE

MIOKPBIBAIOLLEE IEPEBO.

HepeBo, cocrosiiee U3 OAHOM TyT', BKIIFOYAET ABE BEPILIUHBI.
JlepeBo, cocTosiiiee U3 ABYX IYyr, BKIIOYAET TPU BEPLINHBL.
JepeBo, coctosiiee u3 (N-1) ayr, BKIFOYAET N BEPIIUH.

CnenoBarenbHO, J11000€ TOKPHIBAIOLIEE IEPEBO CBSI3HOTO Tpada, UMEIOIIEr0 N BepUINH,

coctout u3 (n-1) nyru.
4.1 ANropuTM NMOCTPOEHHUSI HEOPHEHTHPOBAHHOIO MOKPHIBAIOLIET0 epeBa

CyTh anropuT™Ma MOCTPOCHUS TIOKPBIBAOIIETO JepeBa COCTOUT B IPOCMOTpe pebep rpada, B
mporecce KOTOPOro OTHOCUTENIBHO KaKJ0T0 pedpa MPUHUMAETCS peIIeHHe O TOM, OyIeT JIn OHO
BKITFOYCHO B JIEPEBO. DTO MOYKHO IPEJCTABHTH KaK MPOIlecC OKpaIInBaHUs pedep B /IBa IIBETA:
roiy0oii 17151 BKIIFOYaeMBIX B IepeBO pEOep U OpaHKeBbI AJis He BKIItouaeMbIX. [Ipu npocMoTpe
pebpa mpoBepsieTcsi, He 00pa3yeT JHM JaHHOe PeOpO B COBOKYITHOCTH C YK€ BKIIOUYEHHBIMHU B
nepeBo (TroayOsiMu) pedpaMu UK. Eciii HET — OKpaiBaeM B TOJTy00# IBET, /1a — B OPAH)KEBBIH.
l'ony6bie pebpa coctaBidioT rpad), UMEIOIUNA OJUH WU HECKOJBKO CBSI3HBIX KOMIIOHEHTOB.
BepimHbl OTAENBHOTO KOMIOHEHTa — “OyKeT”. AJITOPUTM 3aKaHYMBaeT paboTy, KOrJa 4YuCiIo
roiyObix pebep Ha 1 MeHbIIIe YyucIia BepIInuH rpada WK Korjaa Bce BepUIMHbI rpada 0Ka3bIBaAIOTCS
B OJTHOM OyKeTe. DT YCIOBHSI SKBUBAJIEHTHBI U OTHOCATCS K Ciydaro, Korjaa rpad CoaepkKut
nokpsiBaroniee AepeBo. Eciu ke rpad Takoro aepeBa HE COACPKUT, T.€. SBISETCS HECBSA3HBIM,

paboTa anropuTMa 3aKaH4YMBaeTCA MOCIIe OKPACKH Beex pedep rpada.

IIpouieaypa anropurma

[Tepen Hauamom paboThl peOpa HE OKpallleHbl U OYKEeThl HE CPOPMUPOBAHBIL.

Illae 1. Boibpats mo0oe pebpo, He sBisAOLIeecs MeTyel, OKPacUTh €ro B roiyooi LBET U

copmMHupoBaTh OYKET U3 KOHIEBBIX BEPILINH 3TOr0 pedpa.

Ilae 2. BeiOpath 11000€ HeOKpalleHHoe pedpo, He sBistoieecs netiell. Ecinu B rpage takoro
peOpa He Haljercs, 3aKOHUUTH MPOILENypYy: MCXOIHBIA Tpad HE COJAEPKUT MOKPBIBAIOLIETO

nepesa. Eciu HeokpateHHoe peOpo HaiiIeHO, BOBMOXKHBI 4 cydas:

a) 00e KOHIIEBbIE BEPIIMHBI BHIOpAaHHOTO pedpa MpUHA/UIekKaT OJHOMY U TOMY Ke OyKeTy —



65

OKpacuTh peOpo B OpaHKEBBIN I[BET U HA IIIar 2;

0) oJHAa W3 KOHIEBBIX BEpPHIMH pedpa NPHHAUIC)KUT HEKOTOpOMY OYyKeTy, a apyras He
MPUHAIIISKUAT HA OJTHOMY U3 YK€ CHOPMHUPOBAHHBIX OYKETOB — OKPAaCHTh peOpo B TOIy0Oi IBET,

BTOPYIO BEPILKHY BKJIIOUUTH B TOT e OyKeT U Ha 1mar 3;

B) HHU OAHA M3 KOHUCBLIX BCPIIMH HC ITPUHAJIICKUT HU OAHOMY U3 C(bOpMI/IpOBaHHI)IX 6yKeTOB

— OKpacuTh pedpo B roiy0oi 1BeT, ChOPMHUPOBATH HOBBIM OYKET M3 3THUX BEPIINH U HA IIar 3;

I') KOHIIEBBIE BEPIIMHBI peOpa MprHaJIeKAT pa3InIHbIM OyKeTaM — OKpacuTh pedpo B rosry0oit

1BET, 00a OyKkeTa COeIMHUTH B OJIMH HOBBIN U Ha I1ar3;

Illaz 3. Ecnu Bce BeplIMHBI I'pada BOLUIM B OAUH OYKET, 3aKOHUUTH MPOLEAYPY: rOIyOble

pebpa 00pa3yroT MOKpHIBAIOIIEE IePEBO. B MpOTUBHOM cilydae Ha miar 2.

[Tycte B HeopuentupoBanHoM rpade G=(X,E) xaxmomy pedpy (X,y) mpummcan Bec a(X,y).

Torna Bec iepeBa — 3T0 cymMMa BECOB pedep, €ro COCTaBIISIOIIUX.

B anroputrMe noctpoeHus mpou3BOIbLHOIO MOKPHIBAIOLIETO JIepeBa pedpa MpocMaTpUBaIUCh B
MPOU3BOJLHOM mopsiake. Eciaum B JaHHOM anropuTMe NpocMaTrpuBaTh pedpa B MOpsaKe
HeyOBIBaHMsSI X BECOB: IIEPBOE peOpO — ¢ MUHUMAJIbHBIM BECOM, a TIOCTIeIHEE — C MAKCUMAJIbHBIM,
IIpHU 3TOM pedpa C 0JAMHAKOBBIMHU BECaMU YIMOPSIOYUBAThH IPOU3BOJILHO, TO B pe3yibTaTe OyIeT

IIOJIYYCHO NOKPLIBAOIICE JEPEBO MUHUMAJIBHOI'O BECA. Ecmm xe pe6pa rpa(ba IIpOCMATPUBALOTCA

B IIOpAAKE HEBO3pAaCTaHHA WX BECOB, TO B PE3YIILTATEC 6y,I[eT IMOJIYYCHO HOKPBIBAOIIEC ACPEBO

MaKCUMAJIbHOT'O BECA.
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IIpumep.

[TocTpouTh HEOPUEHTUPOBAHHOE MTOKPBIBAOIEE AEPEBO MAKCUMAJIBHOTO BECA.

a b c d e f g h k / m n

a 5 1 2 4

b 1 7 6

c 1

d 1

e 4 3

f 6 10

g 9 12 | 13
h 15

k 7 3

/
m 8
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Pewenue.
Ayaa Leem bykem 1 bykem 2 bykem 3 Bec
(h,m) e h, m 15
(9,n) 2 g,n 13
(g,m) 2 g,n 12
(f.k) 2 £k 10
(9,h)
(m,n)
(b,e) 2 b, e 7
(k1) 2 I 7
(b.f) 2 b, e 6
(f.9) 2 fklbe 6
(a,b) 2 a 5
(ae)
(e.f)
(e,9)
(k,m)
(a,d) 2 d 2
(a,c) 2 c 1

Bec MakcuManbHOTO MOKPBIBAIOIIETO JIepeBa — CyMMa BecoB roiryOsix pedep: F* = 84.
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5. 3AJAYU JJIA CAMOCTOSATEJBHOTI'O PEHIEHUA

1. PemuTh rpaduyecku u ¢ MOMOIIBIO CUMILIEKC-TA0NINI.

L(X) = —10x; + 3x, > min  L(X) = —=5x; + 9x, » min L(X) = 42, + 7x; - max

<

3x; —x, < 1 —4x, + 8x, = 4 (5x15:8224_8
a) 3X1+XZS5 6) 3x1+2x235 B) 4—6){‘ _lis_x <0
—8x1+3x2S4 X1+5x224‘ I—X1+2x2>_1
x>0, x,=>0 x>0, x,=>0 \x1>10 x22_>0

Oteete:a) X*=[1 2 0 0 6]7, L(X*) =—4;
0)X*=[1 1 0 0 2], L(X*) =4;

B) CUCTEMa OTpaHUYEHUN HECOBMECTHA.

2. 3amnmcarb U TaHHOW MCXOHOW CHMMETPHUYHYIO IBOMCTBEHHYIO 33/a4y. PemnTh o/1Hy 13

napbl ¢ MOMOIIBIO CUMITIIEKC-Ta0IHI], 3aM1caTh PelIeHNe IPYyrou.

L(X) = 6x; + x, » min L(X) = —4x,; + 3x, > min L(X) = —3x; — 7x, » min
x;+4x, <9 x;+2x, <5 5x, —2x, 21
a) x1+2x, <6 0) S5x; —4x, <11 B) 2x1+5x, =26
S5x1+x,>7 6x, +4x, =29 S5x;1+x, =25
x120, XZZO x120, xZZO x120, x220

OtBeThl s ucxofHoM 3amaun: a) X* =1 2 0 1 0]7, L(X*) =8;
6)X*=[3 1 0 0 13]", L(X*)=-9;

B) JInHEWHas popMa HEOrpaHUYEHA CHU3Y

3. HaiiT onTManbHBIN MJ1aH TPAHCTIOPTHOM 3a1a4H.

a)

B1 | B2 | B3 | B4 | 3amacsl

Al 18 |24 114 | 8 25
A2 37 131 |62 |69 45
A3 20 ({3738 | O 75

[MoTpebHoctn | 27 | 39 | 28 | 76
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6)
B1 | B2 | B3 | B4 | 3anacsl
Al 8 |10 | 71 | 52 39
A2 63 |66 | 3 |58 39
A3 73 (32|21 |32 16
IMotpednoctu | 75 | 56 | 22 | 49
B)

Bl | B2 | B3 | B4 | 3anacsl

Al 0 |24)|19] 32 41
A2 70 |50 |41 | 6 47
A3 34146 | 7 | 70 68

[Torpebnoctn | 8 | 30 | 40 | 45

Ortsetsl: a) L(X*) = 1775; 6) L(X*) = 1876; B) L(X*) = 1270.
4. PemmuTb 3a1a4y O HA3HAYEHUAX — HAWTH MAKCHMAJILHBIA 1 MUHUMAIBHBIN BEIOOD.

a)

221 79| 15| 12| 54

62 7| 69| 30| 20

16| 55| 35| 10| 22

44| 77| 51| 54| 60
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6)
76| 19| 60| 10| 37
41 5] 2| 20| 57
o 69| 2| 6] 19
50 75| 54| 12| 5
64| 25| 36| 10| 57
B)

12| 10| 50| 72| 60

12| 74| 30| 62| 64

67| 55| 37| 61| 49

40| 40| 42| 32| 10

25| 37| 47| 65| 57

OTBeTHI: a) MAKCUMANLHBIN; {C15, Cp1, C33, Cap, Csa} LF =272
OJIMH M3 MUHHMMAIBHBIX {C13, Cpy, C31, Caa, Css} L' = 92;
0) MaKCUMAIBHBIN; {C11, C4, C32, Ca3, Css) L =276
MMHUMANBHBINA {C1,, Cp3, C31, Cas, Csa} L = 36;
B) MAKCUMANBHBIA {C14, C32, C31, Ca3, Css}i L =312

MHUHUMANBHBINA {C15, Cp1, C33, C45, Cs4) L = 134.
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5. Pemuts urpy npoTuB npupoabl, UCIOJb3YS IATh JETEPMUHUPOBAHHBIX KPUTEPUEB.

a) MaTpHIia MOJIe3HOCTH,;

2=03,0,=03,0,=02,0,=04,j'=2,j"=4

u' =4.
S, S, S, S,
a, 4 3 1 6
a, 4 4 5 0
a, 7 1 3 4
a, 5 6 3 7

0) MaTpuIla MOTEPh;

A=06,0q,=04,0,=030,=02,j' =4,j" =1

I"=4.
S, S, S, S,
a, 4 5 1 8
a, 4 6 5 1
a, 5 0 1 4
a, 3 5 1 5
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B) MaTpulla MOJIE3HOCTH;

A :0_7,q1 :0_2,q2 :0,4,q3 =0.3, j! =3, j/r: 2

u'=3.
S, S, S, S,
a, 8 5 3 6
a, 4 7 5 1
ay 6 2 4 9
a, 5 6 2 7

OTBeTHI: a) @™ = @4 AJI BCEX KPUTEPHEB;
O)a" =az~ay,a” =az;a" =az;a” = az; a” = ay,
Bla"=a,,a" =a;,a" =a,1~a,, a" = ay; a" = a,.

6. IlocTpouTh MOKpHIBAIOIIECE IEPEBO MAKCHMAJIBbHOIO BeCa.

Otsernl: F* = 78.
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