1. MaremaTuueckoe MOJC/JIMPOBAHUE

B pamkax uccrnenoBaHus omnepanuil pacCMaTpPHUBAIOTCS 3aJadyM IOUCKA OII-
TUMAJBHBIX PEUICHUH. DTO MoJpa3yMeBacT BO3MOXKHOCTh BBHIOOpA YIPaBIIsIo-
XX BO3AEHCTBUI (3HaUEHHH NMEPEeMEHHBIX), MPUBOJIINX K JOCTHKEHHIO I10-
CTaBJICHHOM LIeIH.

IMpouecc pemennst mpodIEMbl METOAAMH HUCCIIEJOBAHMS ONEPALi BKIIOYa-
©T TaKHe JTarbl, KakK:

— YSICHEHHE COIEPKaTeIbHON ITOCTAaHOBKH 33/1a4H;

— MOCTPOEHHE MaTeMaTHYecKoi Mojenu ((hopmann3anys OCHOBHBIX aCIEK-
TOB 33J1a4H);

— TIOMCK OIITHMAJIHOTO PELICHHUS.

Hacrosimas riaBa mocBsieHa MaTeMaTHYeCKOMY MOJEIHPOBAHHUIO — IPO-
eccy Hepexoa OT coJiep KaTeIbHON OCTAHOBKY K MAaTEMaTHIeCKON 3a/1a4e.

Hpumep 1.1. PaccMoTpum 3aB0OJT, KOTOPBIH CLIOCOOSH NPOU3BOIUTH M3/ICTHA
W3 JaHHOrO mepedHs. sl M3roToBieHHs KOHKPETHOTO M3JEIHsI HEOOXOIMMO
OTIpEJICTICHHOE KOJIMUECTBO PAa3IMYHBIX pecypcoB. OOBEMBI pECypcOB OTrpaHu-
4eHbl. I3BeCTHBI CTOMMOCTh €IMHUIIBI KQKJIOI0 pecypca, IeHa peau3alyuy 13-
JIeNUs. ¥ MOIIHOCTD MPEIIPUATHS, T. €. MAKCUMAJIbHOE YHCIIO0 U3JeNui, KoTopoe
MOXeT OBITh ITPOU3BEJICHO B T€UEHHE PabOUero JHS.

TpeOyercst HalTH TUIAaH MPOU3BOJICTBA (KOJIMYECTBO BBIITYCKAEMBIX 3aBOJIOM
M3/EINH KaXKA0TO TUIA), KOTOPBIH MaKCUMHU3UPYET NPUOBIIb OT MPOIAKHU H3JIe-
B107078

Iocranoska. IlycTs BBIMyCKaroTCS M3AENMs THNA i = 1, ..., #, ¥ UCIIOJIB3Y-
I0TCSL pecypcesl Tuma j = 1, ..., m. MomHocTh 3aBoga o6o3HaunM udepe3 M. Ha
U3TOTOBJICHHE OJJHOTO M3JIENIHs i-I0O THIIA 3aBOJL MCIONb3YET a; €IAMHHL pecypca
Jj-To THna, ero obmuii 00beM paBeH A;. 3aTpaTel Ha NPUOOPETEHUE EIMHHUILIBI
pecypca j Uil H3rOTOBIEHUS U3JENUs THIA i paBHbI dj;. I1ycTh ¢; — nena oJjHOro
U3JENus i-Tro THIA, a TIEPEMEHHas X; — KOJIUYECTBO TaKUX M3/EIHUH, BBITyCKae-
MBIX 3aBOJIOM.

Tpebyetcst HAiTH 00BEM BBITYCKAEMBIX 3aBOJOM H3ICNIUHN, T. €. 3HAYCHUS
MEPEeMEHHBIX Xi, ..., X, IPH KOTOPHIX MPHOBUIH 3aBO/Ia MAKCUMaJIbHA.

Haunem 3anmce MaTemaTndeckoid Mozenu ¢ opmanuzanuu neiu. s sroro
3anumeM @yukyuonan (yeiegyro QyHkyuro), KOTOpbIH BeIpaXkaeT NpUOBLIb 3a-
Boja. [IpuObuTE 3aBOJA — 3TO CyMMa peann3aliy MPOW3BEACHHON MPOIYKIMH

n
( E ciX;) 3a  BBUETOM  3aTpaT Ha  HCIONB30BaHHBIE  PECypCHI
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(Z Z a;dyx;). CnenoBaTenbHO, KPUTEPHH 3a/1aUM 3alMIIETCS B BHIC
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rlle CTPEJKOW MOKa3aHa Ieb — MAaKCHMH3AIUs, a HOJ MaKCHMyMOM YKa3aHbI
HepeMEHHbIC, BRIOOPOM 3HAa4YeHHUI KOTOPBIX OH gocrturaercs. (s mpencrasiie-

HUs KpuTepus Hapsy ¢ gopmoit f(X) — max wucnosb3yeTcs SKBUBaJIEHTHAs
xeD

sanmues Max f(x).)
xeD

B pomycTEMOM pelleHHM MEPEMEHHBIE 3a[a4H JOJDKHBI yIOBICTBOPATH OI-
n
paHUYEHUAM Ha 00BEM MCIOIb3yEMBIX PECYPCOB Z ax; < A;, a Taxxke orpa-
i=1
n
HUYEHUAM Ha MOIIHOCTh IIPOM3BOJICTBA Z xi <M
i=l
CrnenoBarensHO, MaTeMaTHUECKash MOJIENb PACCMaTPUBAEMON 3aJ1aUl MOKET
OBITH 3aMicaHa B BUJIE
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z x;< M,
i=1
x,e€Zy,i=1, .. n,

rne Z, — MHOKECTBO HEOTPHUIIATEIbHBIX IIETBIX YHCE.

B nanHOM mpuMepe (GYHKIMS LEIH, a TAaK)Ke OTpaHHYCHUsI, ONUCHIBAIOLINE
00J1aCcTh JOMYCTUMOCTH, BBIITHCHIBAIOTCS OMHO3HAYHO. DTOTO HEJb3s CKa3aTh O
cJeyIoeM MpuMepe.

Hpumep 1.2. PaccMoTpuM KOMMYHHKAIIMOHHYIO CE€Th, COCTOSIIIYIO U3 Cep-
Bepa M CBA3aHHBIX C HUM IOJB30BaTEICH (IepeBO-3BE3/Ia C CEPBEPOM B KOPHE).
JIist KXol yIops0YeHHON TTaphl MOJIb30BaTelNeii u3BecTeH 00beM HHpOpMa-
IIUH, KOTOPYIO TEPBBIN IMONB30BATENb JOJDKCH IepenaTh BTopoMmy. Ilepemaua
WHPOPMALIUU OT OJHOTO IMOJB30BATENS K APYTOMY OCYIIECTBIIICTCS depe3 cep-
Bep. Bce nuHUM CBSA3M MMEIOT OJMHAKOBYIO TPOIYCKHYIO crtocoOHOCTh. CepBep
MOJKET JIeHICTBOBATh JBYMS CIIOCOOAMM:



1) ocymiecTBISAITh NMPSIMOE COEAWHEHHUE I10JIb30BATENCH, TOTa €MHUNA WH-
(hopmariy, paBHasl IPOITYCKHOW CIIOCOOHOCTH, JIOCTUTHET aJipecara 3a eIUHHUILY
BPEMEHH;

2) mOJTyYnTHh MHPOPMAIMIO OT OTHPABHUTEINS, 3alIOMHUTH €€ U T03XKE Iepe-
JaTh aapecaty. B aToM ciydae mporecc nepenadu HHGOpMaIMK B 00beMe Ipo-
IyCKHOHM CITIOCOOHOCTH 3aifiMeT /IB€ eMHMIIBI BpeMeHH (0e3 ydeTa BpeMeHH Xpa-
HEHU).

ITpeamnomnaraercs, 4TO JIMHUS CBA3H MOXKET OBITH 3arpy’ke€Ha OJHOBPEMEHHO
JWIIb OJHUM Tonb3oBatesieM. OTCIoza CleyeT, YTO B KaXKblii MOMEHT BpeMe-
HH TIOJIb30BaTEIb MOXET OBbITh CBsi3aH (T. €. MOXKET IepeaBaTh WIK NOIydYaTbh
nHpopmanuio) He 6osiee YeM C OJTHUM JIPYTUM MOJIb30BATENIEM.

TpeOyercst Tak COCTaBUTH PacHHCaHUE «OOLICHWS» I0JIL30BATEICH MEXIY
co0o¥1 (ompenenuTs KakoW MOJb30BaTENb U KOMY JIOJDKEH IepeaaBaTh HH(POP-
Malyio B KaXKAbIH MOMEHT BpPEMEHH), 4TOObI olIiee Bpems, HeoOX0IuMoe st
nepenadu Beeil nHGpopManny, ObII0 MUHUMAIBHO.

Iocranoska. [lna dopManm3anuy 3agaudl BBEJAECM IapaMETPhl M IEPEMEH-
HBIE, KOTOPBIEC CBSKEM YCIIOBHSMH, YTO MO3BOJIUT 3aJaTh JOIYCTUMYIO 00/1acTb
U 3aIliCcaTh KPUTEPUH.

ITycts / — MHOXECTBO TOJb30BaTeNel, napameTpsl d; = 0 COOTBETCTBYIOT
00beMy MH(pOpMaLUK, KOTOPYI0 HEOOXOIMMO IMEpeaaTh OT Mojb3oBares i€l
MIOJB30BATENIO j€ I, a d — POIyCKHAasi CIIOCOOHOCTh JIMHUU CBsI3U (00BeM HH-
(bopmarmn, KOTOpyI0 MOXKHO NepesaTh 3a eUHHUILy BPEMEHH).

O6o03HaunM yepe3 T MEPEMEHHYI0, COOTBETCTBYIONIYIO UIMTEIBHOCTH IIe-

o t
penaun Bcel uHGOpPMAIIKH, a Yepe3 X i € {0,1} — mepeMeHHbIE, ONPEICIIAIONIHIE
t
pactiucanue. [lepemennas X; = 1, eciin B MmoMeHT ¢ = 1, ..., T moan30BaTelb

. . t
iel nepeaacT JaHHbIC IMMOJIb30BATEIIIO | € ], u xij =08 MPOTUBHOM CJIy4dac.

3aMeTI/IM, YTO KOrJa BCC JIMHUM CBA3WM HMCIOT OAWHAKOBYHO ITPOITYCKHYIO

. d;
CIIOCOOHOCTB d, OT BENIMYHH dj; MOXKHO TEPEiiTH K BeIMYMHAM T, = 7] > KO-
TOpbIE ONPEEeIIIOT HeOOX0AUMOE KOJIMIECTBO €AUHHUI] BPEMEHH NIepe/launl JaH-
HBIX U3 [ Bj.

CHayana pacCMOTPUM CHUTYaIlHIO, KOIJla CEpBEp CIOCOOEH OCYLIECTBIATH
JIMIIb TIEPBBIA TUI coequHeHMs (0e3 XpaHeHHs / 3alOMUHAaHUS MH(OPMAINH).
Torma xpuTepuii MoxeT OBITH 3amucal B Buae I — min , TpeboBaHKE Ha Tepe-

(x5}
T
. . . t _
Jlady Bcell MH(OpMAIMM U3 [ B j MPUMET BHI Z X;; = Tj a TpeboBaHMs Ha
=1

JA0IyCTUMOCTb COGHI/IHCHI/Iﬁ 3allMIIYTCS KaK
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t t .
z Xy +Z xu< liel

Jjel kel

Takum obOpa3om, [ paccMaTpuBacMoOW MPOOJIEMbl MOIyUYeHa Clieylomas
MaTeMaTHIecKas MOJETb:

T — min;
) (1.1)
T
Z x;.=z',-j, ijel; (1.2)
i=1
t t — ; .
Z X5 +z xu<lLt=1 .,Tiel (1.3)
Jjel kel
t _ ..
x;€{01}, =1, .., Tijel (1.4)

3anaua (1.1)—(1.4) sBisieTcs HenMHENHHOM 3anaveit quckpeTHoro (OyieBoro)
MPOTPaMMHUPOBAHUS M PEIIACTCS J0CTAaTOYHO CIIOXKHO, MOATOMY ITOCTPOSHHAs
MOJIETIb MIPEACTABISIETCS] HE COBCEM yIauHOM.

ITormpoOyem B3mIsiHYTh Ha IpobsieMy mHade. KaxxmoMy monb3oBaresnto Io-
CTaBHM B COOTBETCTBHE BEPIINHY OPHEHTUPOBaHHOTO MynbTurpadpa G = (V, E),
B KOTOPOM M3 BEPIIMHEI i € V' B BepIIMHY j € V MaeT 7; Xyr (KpaTHOCTb MYJib-
TUAyTH (i,j) paBHA KOJIMYECTBY E€AWHMI] BPEMEHH, HEOOXOIUMBIX JUIS TEepeaadun
Bcell HyxxHOU mH(popMaru u3 i B j). Chopmymupyem 3amady peGepHoON pac-
Kpacku rpada.

3amaua peOepHOit packpacku rpada. Pebeproii packpackoii Tpada Ha3bIBa-
eTcst otobpaxkeHue [ : £ — Z., KOTOpoe KaKIoMy peOpy CTaBHT B COOTBETCTBHE
HaTypaJbHOE YHCIO — HOMep Kpacku. Packpacka peGep Ha3bIBAaeTCs npasuib-
Holl, ecny peOpa, MHIMJICHTHBIE OJHOW BEpIIMHE, UMEIOT Pa3HbIe [[BeTa. 3a/1a4a
pebepHOil packpacku rpada COCTOWT B NPaBHIBHOM packpacke pedep MuHu-
ManbHBIM KOJITYECTBOM 1IBETOB.

CocraBiieHHe pacIiMcaHus Mepeaddl JaHHBIX O3HAYaeT, YTO KaKIO0W ayre e
rpada G J1OMKEH OBITH TIOCTABIEH B COOTBETCTBHE MOMEHT BpEMEHH
fle) € {1, ..., T}, xorga mo He#t Oyzxer nepenaBatbes nHdpopmanus. [Ipu sTom
Uil TEOOBIX YT e;, €;, MHIWACHTHBIX OZHOW BEPIIMHE, JIOPKHO BBITOTHATHCS
HepaBeHCTBO f{e;) # fle;). TpeOyercss MUHUMH3HPOBATH 7.

OueBUIHO, €CNIM CIIOBOCOYETAHHE «MOMEHT BpPEMEHH» 3aMEHHTH CIOBOM
«IBET», TO MOJMYYNM 3a7ady pebepHoit packpacku rpada (ruckomoe 7 ecTb Xpo-
MaTHYEeCKUH MHIEKC MynpTUrpada G). Ota 3amadya NP-tpynHa (cMm. 1. 2), HO B
TO K€ BpeMs Xopowo usydyeHa. B wactHoctu, B. I'. Bususr npemuioxui mnosiu-
HOMUAJIbHBI MPUOJIMKESHHBII aJlrOPUTM, CTPOSIIUN pelIeHue, OJIM3Koe K ONTH-
MmanbHOMY. Bolee Toro, mocraHoBka Ipo0IeMbl Kak 3a/ladud pacKpacky MO3BOJIs-




€T y4ecTb BTOPOH crocod nepenaun MHGopMauu (c XpaHEeHHEM Ha cepBepe).
JeitctBuTensHO, ycth ¢ = (i,j) € E — nyra rpada, a fle) — ee nget. byaem cuu-
TaTh, 4TO fle) = a, eclii B MOMEHT BPEMEHH ¢ CepBEep OCYIIECTBISIET COCHHE-
HHE [ — j HanpsMyo (TepBbIM criocobom), u fle) = (a,b), ecnmu B MOMEHT Bpe-
MEHHU @ CepBep MOJIydYaeT SANHMILY JaHHBIX OT MOJIb30BATEN i, @ B MOMEHT Bpe-
MeHU b mepenaeT Mmojb30BaTeNio j (BTopoi crocod nepenaun). OOo3HaueHHE
fle) = (a,b) cnexyeT MOHUMATD TaK: AyTa e pa3OuTa Ha ABE YacTH (UHYUOEHMO-
pa) U Ta ee JacTh, KOTOpasi MHIMJCHTHA BepIIMHE {, OKpallleHa B IBET d, a 1py-
ras — B BeT b. Takyro pacKpacKy Ha3bIBAIOT CMEUAHHOU, WIH PACKPACKOU UH-
yuoenmopog. JIst moCcTpoeHUs TOIMyCTUMOTO paciucaHus B cirydae fle) = (a,b)
JIOCTATOYHO IMTOTPEOOBATH BHIIOIIHEHHS YCIOBHSA a < b.

A. B. TIaTkuH nokasai, 4To 3aJadya packpacku MHUUACHTOPOB IOJUHOMH-
anpHO paspemrMa. Ha puc. 1.1 mokasaH ciyuaii nmpocToil peOepHON pacKkpackw,
TpeOYONIUi TPpeX KPacok (@) U CMEIIaHHON PacKpacKH, Ik KOTOPOH OCTaTOou-
HO JIByX Kpacok (6).

Puc. 1.1.

[TpuBeneHHBIN TpUMEpP IMOKA3hIBAET, KAK BaYKHO IOCTPOUTH «XOPOLIYIO» Ma-
TEeMaTHYECKYI0 MOJIEIIb PACCMaTPUBAEMOI IPOOIEMBI.

B nepBoii ocTaHOBKE MBI HCIIOJIB30BATH MAaTEeMaTUYECKUE BBIPAKEHHS, I10-
3BOJISIIOIINE BHIPa3UTh CBS3b IMIEPEMEHHBIX M MApaMETPOB, a TAKXKE yCIOBHS 3a-
nadu. Bropas moctaHoBka SIBISETCS KOMOUHAMOPHOIL.

B o0mem ciydae 3a1aun KOMOMHATOPHOH (AMCKPETHOH) onTHMU3anuy Oy-
JIeM 3alMChIBaTh B BUJIE



151;1}51{;0‘/ :SeFy,

rne N={1, .., n}, ¢c;€ R, j € Nu F — MHOXX€CTBO OIMHOXECTB /N.

IIpuBenem eme HECKOIbKO INPUMEPOB MOCTPOSHUS MATEMATUYECKUX MOJE-
ne.

Mpumep 1.3 (3agaya o Ha3HaueHHsX). VimeeTcs n ucnonHuTenei u n padoT.
Kaxp1ii MCIIOTHNTETh MOKET BBINOJHUTH POBHO OAHY paboTy, M Kaxkaas pado-
Ta BBINOJNHAETCA OJHMM HcronHuTeneM. IlycTb ¢; — 3aTpaThl, CBA3aHHbBIE C Ha-
3HAUEHHEM HUCTIONHMTENS i Ha padoty j. Tpebyercss HaliTH Ha3HAUECHHE BCEX HC-
MOJTHUTENEH, NMEIOIee MUHIMAJIbHBIE CyMMAapHbIE 3aTPaThl.

IMocranoBka. Beenem nepemenHsle x; = 1, €M HCIIONHUTEND { HA3HAYEH HA
paborty j, u x; = 0 B IPOTUBHOM ciydae. 3anuiieM orpanudenus. Kaxupii uc-
TIOJTHUTEJb BBITIOJHSET OJJHY paboTy:

n
inj =li=1,..,m
J=1

JIro6as paboTa BEIIOIHIETCS OAHUM HCIIOTHUTEIEM:

ixij =L j=1..,m
i=1

Heneas ¢pyHkuus (i QyHKIHA [IEJIN) UMEET B

Hpumep 1.4 (3amava o TOKPHITUH). 3a/1aH COUCOK paiioHOB. HyxHO ompene-
JHTb, TIC Pa3MECTUTHh IPOTHBONOXKAPHBIE CTAHIMH. J[J1s KaXkI0ro BO3MOXKHOTO
MecTa pa3MelIeHHs CTAaHIMU M3BECTHBI CBS3aHHBIE C OTHM 3aTparhbl, a TaKXke
MHO)KECTBO PaifOHOB, KOTOPbIE MOXKET 00CITYKUBATh CTaHIMs (OHO OIpe/IesIeT-
Csl 110 BpeMEHH MpUOBITHS TIoXKkapHOH Opurajpl). TpeOyeTcs BHIOpaTh Mecra co3-
JIaHUS CTaHIMH, YTOOBI Bce paiOHBI OBIIM «IOKPBITHI» W 3aTpaThl HA pa3Melle-
HHE CTaHIIMH MUHUMAaJIbHBI.

IocranoBka. CHauana npUBEJEM KOMOWMHATOPHYIO IIOCTAHOBKY 3aadH.
IMycts M = {1, ..., m} — MHOXecTBO paiioHoB, N = {1, ..., n} — MHOXECTBO MECT
BO3MOKHOTO Pa3MeIlEeHHsl CTaHIMH u S; C M — MHOXeCTBO pailoHOB, KOTOpbIE
MOJKET OOCITyKMBAaTh CTaHIMs, pa3MEIleHHas B MyHKTe j € N, ¢; — CTOUMOCTb
pasMenieHus cTaHuy B yHKTe j. [Tomy4yaem 3anaqy

min{y ¢, :(JS, =M}
= JjeT

JjeT

3anumemM (HOpMyITHPOBKY NMPOOIEMBI B BHIE 337a4H OYJIEBOTO IPOTPAMMHU-
poBanms. s 3TOro BBEIEM MaTpHUIy HHIUICHIUH A, 3JIEMEHTH KOTOPOH
a;=1,ecu i € §;, n a; = 0 B mpoTuBHOM ciyuae. Ilepemennrie x; = 1, ecau
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CTaHIMsl pa3MelleHa B MyHKTeE j, U x; = 0 B MPOTHBHOM cilydae. Y CloBuUs HE0O-
XOAMMOCTH OOCITY)KHBaHHS KXKAO0TO paiioHa 3aIiIeM B BHJC

n
Za,.jxj >1,i=1,...,m.
Jj=1

LeneBas ¢pynkums (GpyHKIMOHAT):

n
min ) ¢.x..
) et
=1

YnpaxkneHust

OcCyImecTBUTh MAaTEMAaTHUECKYIO TIOCTAHOBKY CJIEYIOIINX 3a1ad.

1. B 6ank 3a KpeAUTOM 0OpaTHIOCH M KIMEHTOB, KAXKIBIH U3 KOTOPBIX TPO-
CUT cyMMY a;, i = 1, ..., m. OT CIeNKH ¢ i-M KJIHMEHTOM OaHK OXHIACT ITOIyIUTh
J0X0A ¢;. baHk nmeer cyMMy A, KOTOPYIO OH MOXET IOTPATUTh HAa KPEAUTHI U
JIOJDKEH 00Cy)XKMBaTh HE MeHee n U He Oonee N kinuentoB. TpebOyercs ompene-
JIUTh, KAaKUM KJIMEHTaM CJEIYyeT JaTh KPEAUT, YTOObl MaKCUMHM3HMPOBATH OXKH-
JlaeMy10 IpUOBLIb.

2. Ilyctb I — MHOXECTBO IYHKTOB BO3MO)KHOT'O pa3MelIeHHs POU3BOJICTBA
HEKOTOPOH MPOAYKIHH, a J — MHOKECTBO HOTpeduTenelt 3Toi npoxykuun. Ka-
JKIOMY TIOTPEOUTEINIO MPOAYKIHS MOKET ITOCTAaBIATHCS TOIBKO OT OJHOTO IPO-
W3BOJUTEIA. 3aTpaThl HA OTKPBITHE MPOU3BOJICTBA B i-M IIYHKTE XapaKTEPU3yIOT
BEJIMYMHBI C;, @ 3aTPaThl HA OOCIYKUBAHHE j-TO TIOTPEOUTEIS i-M MPOU3BOIHTE-
aeM — ¢;;. Tpebyercs onpenenuTh, B KaKMX MyHKTaX OTKPBIBATH IPOU3BOJICTBO U
OCYIIIECTBUTh MPUBS3KY MOTpPEeOHTENEl K OTKPHITBIM ITyHKTaM INPOU3BOCTBA,
YTOOBI CyMMapHBIE 3aTPAThl OB MHHUMAJIbHBIL.

3. Pecropan paboraer BCIO He/ENIO0 KpOME MOHEJeNbHUKA ¥ BTOPHUKA. U3-
BECTHO, 4TO B i-i IeHb HeJeNH noTpedyercs s; YncThix canderok. Beero umeer-
csi N canderok, ¥ yTpOM BO BTOPHUK Bce OHM 4MCThIe. [10 okoHuaHuu paboyero
JIHS BCE MCIIOJIb30BaHHbIC CAI(ETKH OTAAIOTCS B CTHPKY, KOTOpast MOXKET OBITh
00bIYHOU WK cpouHol. B 00BIYHON cTHUpPKE candeTka HaXOTUTCS BECh CICAYIO-
i geHb. CpovHasi CTUpKa NPOUCXOJUT HOYBIO, M Ha CIEAYIONIMHA JIeHb cajl-
¢derka MoXeT ObITh wHcHoNb30BaHAa. CTOMMOCTH OOBIMHOM CTHUPKH — C,,
CpOYHOil — ¢.. B KOHIIE KaXkmoro pabodero fHs TpeOyeTcs ONPEAEIHUTh, CKOIBKO
TPSA3HBIX cal(eTOK OTAABATh B OOBIYHYIO, @ CKOJIBKO B CPOUHYIO CTUPKY, YTOOBI
UX XBaTWIJIO Ha CIIEAYIOUINH JICHb, 2 CyMMapHbIC 3aTPaTbl HA CTUPKY B TEUCHHE
HeJleny ObUIN MUHUMAJIBHBI.

4. NUmeercsa 10 nepeBsHHBIX OpyckoB JuMHOM 2,7 M 1 20 OpyCKOB JJIMHOU
3,5 M. 13 aTux OpycKOB IyTeM MX pacluia JeNaloTcs 3aroTOBKU JUIsi OKOHHBIX
pam dopMel, ykazaHHOW Ha puc. 1.2. Ha ogHy pamy yXOAuT TpU METPOBBIC U JBE
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MOJIYTOPAMCTPOBLIC 3arOTOBKHU. Tpe6yeTc;1 OIpeAC/INTh, KaK paCUJINTbL UMCIO-
mMUecsa 6PYCKI/I, 4TOOBI U3 HUX MOJIYINJIOCh MAKCUMAJIBHOC KOJIMYCCTBO paM.

1.5m

Puc. 1.2

5. Crnieneosior B memiepe Hallen CyHIYK C APAaroleHHBIMH u3aenusMu. Kax-
JI0€ M3/enue i, HaXOAsIeecs: B CyHIyKe, UMeeT IEHHOCTh ¢; > 0 u Bec w; > 0.
CyMMapHBIil Bec Ipy3a, KOTOPBIH CIENEONIOr MOXKET BBIHECTH M3 TNEIIEPHI, Orpa-
HuueH BeanduHod Q. Tpebyercst onpenenuTh, Kakiue MpeMeThl B3ATh, YTOObI Y
CIeJIe0sIora XBaTHIIO CUJI BEIHECTH MX U3 NEMIEePHl, U IIEHHOCTD B3ATHIX IpeaMe-
TOB ObIJJa MaKCUMaJIbHA.

6. 3amaua o nuieBoM panuone [4]. imeeTcs yeTslpe BUJa NPOIYKTOB MUTaA-
Hus. V3BecTHa CTOMMOCTh €IUHMIBI KaXA0ro mpoaykra. M3 3Tux mpomyKToB
HEOOXOAMMO COCTAaBHTH IHIIEBON PallOH, KOTOPBIN TOJDKEH COIEPKaTh:

— OeIKOB HE MEHEE b eIMHMII;

— YIJICBOJIOB HE MEHee b, eIMHUII;

— )KMPOB HE MeHee b; eNUHHII.

Enunnna npoaykra i CONEpXHT @; CSOUHUI] OEJIKOB, djp €IWHUIL YIIICBOAOB U
;3 €IUHULL XKHUPOB.

Tpebyercst Tak COCTaBUTH ITUIIEBOI pannoH, YTOObI 0OECIICUNTh 3a/laHHBIE
ycnoBus 1o Oeskam, yrJIeBOAAaM M JKHpaM IPH MHUHUMAaJIbHOW CTOMMOCTH pa-
IIHOHA.

7. Ilycth I — MHOXKECTBO MCHIONHUTENEH, J C ] — MHOXKECTBO paborT, #; — Bpe-
Ml BBINIOJIHEHUS, A C;; — CTOUMOCTD BBINOJIHEHHUS j-i PaOOTHI i-M MCIIOJHUTEIIEM.
TpeOyercst Ha3HAYUTH HA KaXIyI0 pabOTy 10 OJHOMY HCIIOIHHUTEIIO, TIPH 3TOM
Ka Kbl MCIIOIHUTENb MOXET BBIIIOJIHUTH HE OoJiee OHON paboThl, YTOOBI MaK-
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CHUMaJTbHOE BPEMsI BEIIIOJIHEHISI BCEX pa0dOT ObLTI0O MUHHUMAIBHO, & CTOUMOCTh HE
MIpeBBIIIANA 33JAHHON BETUYUHBI S.

8. HabGop BricoTh! u ckopoct [4]. [TycTs camoneT HaXoauTCs Ha BeicoTe H)
U JIETUT CO CKOpPOCTHIO V. HeoOXxomumo mogHATh caMoJIeT Ha BBICOTY H, U yBe-
JUYUTH €ro CKOpocTh A0 V. [Ipenmnonoxum, 9To MPOLecC yBETUICHHUS BEICOTHI
U CKOPOCTH MPOMCXOIUT CTYNEHYATO. TO eCTh eANHOBPEMECHHO YBEIIMINBACTCS
mnbo BeIcOTa Ha BenmuunHy AH, mmbo ckopocTs Ha BenmuuuHy AV. Bynem cum-
TaTh, YTO Ha YBEJIMYCHHUE BBICOTHI OT BenW4ywHBI H no Bemmuudsl H + AH pac-
XOJyeTCsl M3BECTHOE KOJHMYECTBO TOPIOYETO, W HAa YBEIHYCHHE CKOPOCTH OT
BEJIMYMHEI V 10 BeNMW4HHH V + AV pacxomyercst TakKe W3BECTHOE KOIHYECTBO
roptouero, aius Becex H € [Hy, H, — AH], V € [V,, Vi — AV]. Tpebyetcs onpene-
JUTH PeXUM Ha0Opa BBICOTHI 1 CKOPOCTH 10 3aaHHBIX BEIUYNH, UCTPATUB MH-
HUMAaJIbHOE KOJIMYECTBO TOPIOYETO.

9. PaccmoTpum mepuox B 7 mHel. [lycTs m3BecTeH cnpoc d; Ha HEKOTOPHIH
MPOAYKT B KaXIBIHA A€Hb f = 1, ..., n. [locTaBmUK MpoAyKTa IMEET IMPOU3BOACT-
BO U CKJaJ TOTOBOM MpoayKiuu. IIpon3BoACTBO MOXKET ObITh HayaToO M OCTa-
HOBJICHO B JIt000#1 JIeHb (B Clly4ae OCTAHOBKU KaK MUHHMYM JIEHb ITPOIYKIIUS HE
MIPOM3BO/INTCS) M €r0 3aITycK (TI0ciie OCTAaHOBKH) B Havajle JHS ¢ CBsI3aH C 3aTpa-
TaMu f;, CTOMMOCTh BBIIIYCKa CIUHHIIEI MPOAYKTa B JICHb [ paBHA p; a CTOH-
MOCTh XpaHCHUs CIWHUIIBI MPOIYKIUU B TeueHWe JHA ¢ paBHA /i, [Ipemmomno-
JKUM, 9TO B Ha4aJie TIEpPBOTO JIHS Ha CKJIaJe HAXOIUTCS Sy CAMHHUI] TOTOBOH IPO-
nyknud. TpeOyeTcss COCTaBUTh ONTHMATIBHBIN IUIAH MPOU3BOJICTBA HA 1 IHEH,
9TOOBI YIOBICTBOPUTH MOTPEOHOCTH KAXKAOTO ITHS M MUHHUMHU3UPOBAThH CBA3aH-
HBIE C 3TUM 3aTPaThl.
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