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CUCTEMATU3ALIA MNOCTAHOBOK PECYPCHUX
3A0AY KANEHOAPHOIO MNMINIAHYBAHHA
CUIbCbKOIroCnogAPCbKOro BMPO6HULTBA

I.LK.AHOpiaHo8a, kaHOUdam eKOHOMIYHUX HayK, QOUEHM
J1.51.BobopukiHa, kaHOUOam eKOHOMIYHUX HayK, OoueHm
MukonaiscbKuli OepxxasHuli azpapHuUll yHisepcumem
Y crarTi pPO3rjigdHyTO 3ada4dy ontumMasibHOro KasJleHgapHoro
naaHyBaHHSI BUKOHAHHS Ci/llbCbKOrocrnogapcbkux pobit crieyiasnizo-

BaHuMu O06CAYroByHYUMU MNiANPUEMCTBAMU HA 3aMOBJ/IEHHS
epmepcbkux rocrogapcTB 3a/1€XHO Bif HasBHOCTI pecypcis.

B cTatee paccMoTpeHa 3ajadya ONnTUMaabHOro KajaeHAapHOro
niaHnpoBaHuns BbINMOJTHEHNSA CEe/IbCKOX03S9MCTBEHHbIX pa60T
crieynaain3dnpoBaHHbIMU O6C/7y)KMBaiOLL{I/IMI/I npeagrnpuaTnamMu rno
3aKka3amMm oT t;bepMepCKMX X035MCTB B 3aBUCUMOCTU OT Haln4dus
pecypcos.

CxkaazHicTb €KOHOMIKH CIABCHKOTO TOCIIOZAPCTBAa BU3HAYAETHCS He
TIABKH BEAHMKOIO KIABKICTIO €AEMEHTIB III€] CUCTEMH, a 1 B3aEMO3aAex-
HICTIO BiJl TONEPEJHIX PE3YAbTATIB, CE30HHICTIO POOIT, HEPIBHOMIPHUM
crio:kuBaHHsAM pecypciB. | [uranHs onepaTHBHOCTI MPUMHATTS ynpaBAiH-
CBKHX pIIIEHb 3aA€XKHTb BiJ [MOBHOTH iH(OpMAaLlll, sIKa € B pPacropsi-
J:eHHI y KepiBHHMKa Ta BiZ cBoeyacHocTi 1i Hazxomxenns. Oana 3
FOAOBHHX 3aJad - PO3MOJIA HasBHHX pecypciB( Alozel Ta TexHikum), ix
onTHMisallis 3 MeTOl piBHOMipHOro 3aBaHTaxseHHA. (O6MerKeHHICTb
PECYPCIB Yy CIABCBKOTOCIIOZAPCHKOro BUPOGHUKA, [TAAHYBaHHsI POOIT, sIKe
3/JIUCHIOETbCS BPY4YHY, TPHUBOAUTbH [0 TOrO, IO POGUTH MepepaxyHKH
NAaHy JyzKe CKAAZHO 1 Il BHUMara€ BeAMKHMX BuTparT mpami. Lle
MZKPECAIOE aKTYaAbHICTb 00pPaHOI TeMH, HEOOXIZHICTb 1I BHUPIIIEHHS 3a
ZIOTIOMOTrOK0 MAaTEMATHYHOTO MOZEAIOBAHHSI U CUCTEMH YIIPABAIHHS I1PO-
extamu Microsoft Project.

Tyt naiikpaie nizxozsTb Mepe:kHi MozeAl pisHOro piBHA iepapxil,
AKI JJ03BOASIIOTb 3MILIHIOBATH 1 YKPINAIOBATH 3B SI3KM  3aA€:KHO BiJ
noBHOTH iHQopMaii npo 06'ext. O6pobka ZaHUX B Mepe:KHHUX MOJe-
ASIX Z103BOAsiE OyzyBaTH KaAeHZapHi rpaikv CIHO:KHUBaHHs PECYPCIB,
ONTHMI3yBaTH 1X Ta OTPUMYBATH BCIO IH(QOPMALIID AAS TIPUHHATTS
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pileHHss mpo ix 3aBaHTa:xkeHHs. VleTogn MepeHOro NAaHyBaHHS,
3aCHOBaHI Ha MOXKAHMBOCTI 3MIH CTPYKTYPH MOZEAEH 3aA€KHO Bif
AAbTEPHATHB BHUKOHAHHSI POOIT, JOSBOASIOTb ONTHUMI3BYBATH MepEKHUH
rpaik 3a pecypcamd 1 OTPUMYBATH X PALlOHAABHHH POSIOJIA TIPH
KaAeH/ZaPHOMY TAQHYBAaHHI BUPOOGHHIITBA.

Mertowo aociizzseHHs € aHaAl3 MaTeMaTHYHHX TIOCTAHOBOK PECYPC-
HHUX 3a/a4 JASl PIBHHUX KAACIB PECYPCIB.

3 TOuKH 30py MOZEAIOBaHHs TPOLECY YIPaBAIHHS, 3a/adi ONTHMA-
ABHOTO KaA€HZAPHOIO IMAAHYBAaHHSI (DOPMYIOTHCS SIK 334l MaTeMaTHd-
woro mnporpamysanus [1, 2, 3]. Ilpu wupomy BuH6ip crocoby
BUKOPHUCTAHHsI PECYPCIB Ha pobOTax MepeKHOl MOJZEAl BU3HA4Ya€ BHOIP
HEBIIOMUX 3aJadvi, a BUJAH OOMexieHb Ha BHUKOPHUCTAHHSI PECYPCIB BH-
3HAYalTh 0OMeEKEHHsT 3a/a4i.

Ha npakTuii mozkHa BUKOpUCTOBYBaTH 3azady POSIOZIAY PECYPCIB
takum uuHoM. | lob6yzyeMo meperkHy MozeAb 3arerkHOCTEH BUKOHAHHS
pobIT 10 nepeanociBHOMY 06pOOGITKY PYHTY Ta HOCIBY.
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Koznomy Buay pobiT mpusHauumo pecypc i 3po6UMO pospaxy-
HOK MepexkHOl MozeAl. Ha Tabamui 2 mokasani kareHZapHI TepMiHHU
BHUKOHAHHSI, POSIO/JIA PECYPCIB Ta IX 3aBaHTa:eHHsI B BIJCOTKAX /0
HasIBHOCTI.
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[la inpopmauiss moke 6yTH BHUKOpHCTaHAa AAS aHaAi3y CHTyalii 1o
BHUKOPHCTAHHIO PECYPCIB B TOCIOZAPCTBI Ta IMAPAaXyHKy BapTOCTI PobIT 3a
obpanuil KareHZapHUE nepioZ. KepiBHUK Mae iHCTpyMeHT AAs MAaHyBaH-
Hs — MOxKe 3BMIHIOBATH TEPMIHM IOYaTKy, abo KiHIs poOiT, 3MiHIOBATH
3aAEKHICTb Mi?K HHUMH Ta IMOCAIZIOBHICTb 1X BHKOHAHHsI, sIKIIIO € aAbTep-
watusu. [ I 11T Microsoft Project 3po6urb nepepaxyHok maany.

Buxozsuu 3 Toro, 1mo mepe:kHa MOZEAb MOZYAIOE Tedilo IPOLECIB
B Yacl, PO3TASIHYTO TPH CIIOCOOH BHKOPHCTaHHsI PECYPCIB, 3aIPONOHO-
BaHMX B Aitepatypi [4, D].

3a xapakTepoM B Haci PO3PI3HSAIOTH CKAAZOBAHHH, HaIMBCKAAZOBA-
HHH, He- CKAAJOBaHHH PeCypc.

CxrazoBanuit pecypc Mozke GyTH BUKOPHUCTAHHMH OJHOPa30BO, TO6-
TO B IPOILIECI BUKOPHCTAHHS BIH BTPA4Ya€ CBOI CAMOCTIHHY CYTHICTb.
Oznak BMKOPHCTaHHS 1IbOTO PECYPCY MOMKAHBO B OyaAb-AKHH Yac MCAS
HOro OTpUMaHHs, TOOTO BIH MO:Ke 36epiraTHcs MaH:Ke HeoOMeKeHUH

Jlo Takux pecypciB BIZHOCATb Hacammepesg TpPOII, a TaKOXK
PIBHOMAHITHI MaTepiaAd, HAMPUKAQJ, 3aMYaCTHHH [0 TEXHIKH, KOMIIAEK-
Tytoul BUPOGH, ZeTaAl MamuH, obAazHaHHsA Ta 1H. Bukopucranus ckaa-
ZIOBAaHOTO PECYPCy, HapsAy HOro 3JATHOCTI 0 HAKOMUYEHHs,, MOKE
AiMiTyBaTHCS Auile 06 €MOM M TePMIHOM HOrO MOCTaBOK.

HamisckrazoBanuii pecypc BiapisHAETbCSA Big CKAAZOBAHOTO THM,
110 BiH Ma€ BizoMuH obme:xkeHHi TepMmin 36epiranus. /o Takux pecyp-
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CIB HaAexkaTb PisHI XIMIKaTH, 40OPHBA, PO3YMHH, XapUOBI IMPOAYKTH,
oBoui, (pykTH. Bukopucranus manisckAazoBaHoro pecypcy, Kpim 06’emy
1 TepMIHIB [MOCTABOK, AIMITYETbCSI TAKOXK TEPMIHOM HOro 36epiraHHs.

HeckrazoBanuii pecypc momxe 6yt 6araTopasoBo BUKOPUCTAHHM
6e3 BTpaTu HMM cBoel cytHocTi. Jlo Takux pecypciB HarexmaTb 6yab-
AKi MOTY2KHOCTI — eAeKTPHYHI, MeXaHiuHi, TpaHCIOpTHI 3acobu. Posmi-
pU CHOKUBAaHHS HECKAAZOBAHOTO pPECYPCY XapaKTEPHU3YIOTHCS
IHTEHCHBHICTIO HOTO CIIO?KHBAHHSI.

Posrasa pecypcnux sazau notpebye BBeJEHHs AESKHX MO3HAYEHb.
Mepexny mogern nosmauumo {P(t), Q(t)}, ae P(t) — wmuoxuna
nozii (Bepmmu), a Q(t) — muozkuua pobit (ayr).

Ha uacosiit oci 6yaemo posrasaatu intepsar (O, NJ, eaxaroun
noyatkoM Biamitky t=0 — mouaTok pobit Ha MepexxHii mMozeai; N —
KiHLIeBe 3Ha4YeHHsl iHTepBaAy MAaHyBaHHsS. DIiAbIICTb MOYAaTKOBHX MOZIH
(BxoaiB) Mmepexnol Mogeal mosuauumo S(t) < P(t). DBirbmicrs wmi-
AboBHX Mozt (BuXoziB) MepexxHoi MozeAi mosHaummo E(t) < P(t).
Bignomenna i(t) << j(t) wmizx asoma mnoziamu i(t), j(t) € P(t),
osHauae icuysanusi poboru (i, j) € Q ().

Ha muomuni pobir Q(t) tpusaricts pobotu (i, j) nosmaummo
xij(t), T(i,j) — moment noyarky po6oru (i, j), T" (i, j) — moment
3aKiH4eHHsI POOOTH.

[Tpu wpomy T (i, §) =T(, j) + x;i(t).

Ha wmnoxuni Q(t) BBeaemo wuinrouicroBy @yukuio m(i, j) —
nomep pecypcy, ae [O <= m(i, j) <= M].

Tepmin 36epirannsa (Tepmin MpuAATHOCTI), M-TO HAMIBCKAAZOBaHO-
ro pecypcy mMosHauuMo ap,. ZlAsi HeckaazoBaHOro pecypcy BiH Z0piB-
HIOE HYAIO, a A CKAazoBaHux — mnepesuniye N.

Ha Q(t) BBezemo uesiz’'emuy ¢ynxuito V(i, j) — pecypcoem-
"ictb pobotu (i, j), To6TO KirbkicTb (06’€M) pecypcy BHKOPHCTAHOTO
npu ii sukomamui; V(i, j; xjj (t) pecypcoemmictp, saremua Biz
tpuBarocti pobotH; y(i, j; t) — IHTEHCHBHICTb BHKOPHCTaHHs, TOO6TO
KIABKICTb pecypcy, BUKOPHUCTAHOTO AASl BUKOHAHHsI POOOTH HA OJAMHMIIIO
gqacy t € (O, N].

Biabiicth Bcix pobiT MeperkHOI MOAEA, sIKi BUKOPHCTOBYIOTb m-H
pecypc, nosuauumo Q,,(t), Toai
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Qu(t) = {G, i) / G, i) € Q(1), m(i, j) = m}.

Uepes H", H® i HY nossaunmo sianosiano MHOKHHY HOMepiB
yCiX HECKAaZI0BaHHX, MOAYCKAAZOBAaHHX Ta CKAazoBaHux pecypcis. Lli
Tpu MHOzkuHM He nepetunaiotbest 1 H" () H® (Y H! = (O,M]

Ha uacoBiit oci ars KoaHOrO m-ro pecypcy BBOZMMO HAaCTYIIHI
QyHKUil Ha t-H OAMHMLI Yacy:

h,,(t) — wmasBHicTh pecypcy, TO6TO KiAbKiCTb pecypcy ZAOCTYIIHe
ZIAST BUKOPHCTaHHsI TIpU POOOTI MEpPEKHOI MOJEAL

S,,(t) — HaaxomzkeHHS pecypcy, AAST HECKAAZOBAHOTO PECYPCy
Sm(t=1) = h,(t)

F,,(t) — BkAazenns pecypcy B BHPOGHHIITBO

K,,(t) — Bubyrrs pecypcy, ars ckragosanux pecypcis K (t) =
F,,(t), ars weckragosanux K, (t) = h,(t), ara nmoayckrazosanux
pecypcis K,(t) = F,,(t) Ta xirbkicTb HeBHKOpHCcTaHOrO pecypcy,
TePMIH MPHUAATHOCTI SIKOTO 36ira€ 40 MOMEHTY t.

Ha Q(t) BBeaemo mesiz’'emuy ¢yunxuito V(i, j) — pecypcoem-
"ictb pobotu (i, j), To6TO KirbKicTb (06’€M) pecypcy, BHKOpUCTaHe
npu il BukoHaHHI. B zeskux BHIazKax pecypCOEMHICTb 3aA€KHTb He
TiAbKM Big camol poboru (i, j), a i Big 1i Tpusarocti x(i,j). Toai
samictp V (i, j) BBoautbea V(i, j; x;i(t)).

Aximo ars koxHOro m—ro pecypcy s3azaHo AesSKHH piBeHb BHTPAT
7., (t), niaBuimeHHs SKOrO MOKAMBO, aAe HebaxaHO, TO ILIAbOBA
(yHKLis1 6yze BU3HAYaTH PIBHOMIPHY MIHIMI3AIlIO [1€PEBUILEHHS BUTPAT
pPECYpCy HaJ 3alaHUM PIBHEM

J(©) = max {f,(1) — Zn,(1)/m(, j) € (0, M],
t € (0, N1} > min.

3BHyaiiHO uHMCAEeHH] PiBHI MepPEBUILEHHs] BUTPATH PecypciB Ha/l 3aJaHuM
piBHEM JaAs pisHUX pecypciB He piBHowiHHI. /[Aa kepyBaHHA HuMH
BBOAMTbCs BaroBa gyHkuisa g(m)> 1 (yHKuis HaOyBa€ BHUTASZ

J(t) = max{g(m) max {f,(t)— Z,(T)/m(, j) € (0, M]},
t € (0, N] } » min.

Y samauax 3 BUKOPHMCTaHHAM HamIBCKAAZOBaHHX PECYPCIB MOMKHA
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CTaBHUTH IIIAAI0 MIHIMIBAIII0 MHOXKHHM HEBHUKOPHCTAHHUX PECYPCIB ¥
3B A3KYy i3 3aKiHYeHHAM TepMmiHa 36epiraHHs — TO6TO MiHiMi3aLi0
BUTpAT, sIKi MOKyTb GyTH BHpakeHi B rpomosiii gopmi. B mpomy pasi
uirboBa (pyHKUis Gyze:

J () =2 g(m) =N [k(t) — (] > min

m(i, j) € Ht »> 1.

Axmo pecypcoemuicTp okpemux pobiT — 3MiHHa, TOGTO He Moze
6yTH IOCTIHHOIO, TO LiAbOBa (YHKILIs 3aZa4i Oyae BHU3HAueHA sIK
MIHIMIi3alllsi BUTPAT PECYPCIB

J () = X g(m) VG, i xi()) - min
m(i, j) € Hi.

Taxkum 4uHOM, MPOBEZEHO CHCTEMATH3ALIIO0 MOCTAHOBOK PECYPCHHX
3a/a4 KaA€HZapPHOrO IIAAHYBAHHsI, PO3IASIHYTO KPHTEPIl SIKOCTI BUKOPHC-
TaHHs pecypciB, 3azaHuX wLirboBuMH (yHkuiamu (1+4), koTpi MoxyTh
BHUKOPHCTOBYBATHCSl B 3a7la4aX i3 3a[aHUMH JUPEKTUBHHUMH TepMIHAMH
BHKOHAHHSI CLAbCBKOTOCIIOZAPCBKUX POOIT Y (PEPMEPCHKUX TOCIOAAPCTBAX.

s BusHaueHHs1 KaAeHAapHOI MOTPE6U B pecypcax 3arporOHOBAHO
BHUKOPHCTAHHSI LIAbOBHX (DYHKIIIOHAAIB, 3a /IOTIOMOIOIO SIKHX PEaAl3yETb-
Csl KOPETyBaHHSI HOPMATHBIB T1iZ, KOMKEH KOHKPETHHH IIAAH B IIPOLIECI OITTH-
MaAbHOTO MAaHyBaHHsl. |HTerpauisi iH(opMalil PO BUTpPAaTH pecypciB
3a6€e3M1e4nTh MPUBE/EHHS SBITHHUX Ta [AAHOBHX JAHHX B 3pYYHY JASl BHKO-
PUCTaHHsI Ta aHaAi3y (POPMy Ha BCIX PIBHSIX [MAAHYBAHHS Ta YIIPABAIHHSI.
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