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HEJIMHEWHASI MOJIEJIb DBOJIOIIMOHHOI'O YIIPABJIEHUSI TIPOEKTAMHA

Ilpeonosicena menunelnas Mmooenb UMEHEeHUs OOCMYRNHOCHU YNPAGIAWUX QaKmopog npoeKkmd 60

spemenu. Ilonyuena cucmema HeruHeUHbIX OUDOepeHYUuaIbHblX YPAGHEHUI C Y4emom CONPOMUBIEHUs,

Komopoe oKkasvleaem 6HeulHs cpe()a passumuro npoexkmada.
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npoekma

IMocTanoBKka npooJeMbl

dopMupoBaHue MaTeMaTHYECKON MOZenu
YIpaBIsIeMON OPraHW3allMOHHO-TEXHUYECKOH CHCTEMBI
(YOTC) SBIISIETCS HEOOXOANMBIM yCIIOBHEM

MPUMEHECHNST KOJHMYECTBEHHBIX METOJOB OIICHKH €€
COCTOSTHUH. DTO MOTYT OBITH (Da30BbIE KOOPIMHATHI
TPAaeKTOPUH PA3BUTHS MIPOEKTOB OT cTapTa J0 (HHUIIA.
Taxkas MaTreMaTu4decKast MOICIIb IIpu3BaHa
(pOpMaI[I/I?)OBaTB OTHOIICHUA NPHUIYNHHO-CIICICTBCHHBIX
CBsI3€l BHYTpM CHUCTEMbl M C BHELIHEH cpenoll moj
BIIMSTHACM JICHCTBYIOIIUX (DaKTOPOB.

ITox dakropamu OyaemM MOHMMATH TIEpEMEHHBIC
BEJIMYMHBI, KOTOpPBIE  COOTBETCTBYIOT  CIIOCOOaM
BIUSIHAS Ha OOBEKT YIPABICHUS W TPHOOPETAIOT B
OIIPCACIICHHBIC MOMCECHTbI BPEMCHHU HECKOTOPBIC
3HaueHusl. Takum 00pazoM, (akTopbl OMPEACISIOT CaM
00BEKT yrpaBlieHUs M ero Tekyluee coctosinue [ 1, ¢.13].
CaMoopraHu3yoouecs YOTC SIBIISIFOTCSI
HEJIMHEHHBIMU CUCTeMaMHU [2]. DTH CUCTEMbI 00JIaat0T
CBOMCTBAMH JMHAMHYECKOM ajanTalid 3a CcYeT
mpeoOpa3oBaHusl WHPOPMAIUU B OIBIT HAWTYYIICH
MPAKTHKH IyTeM M3MEHEHUs CTPYKTYpBl U HIapaMeTpoOB
CHUCTEeMBI. MaTemMaTndeckoe OMMcaHne cPopMHUpyeM Ha
OCHOBE MOJeNH "CONMPOTUBJICHHE — JBHIKYIIUE CHIIBI
mpoekta" [3] B BHIE CHCTEMBI HEJIHWHEHHBIX
muddepeHnnanbHbIX YpaBHEHUH.

AHaJIN3 NocJeJHUX HUCCIeJ0BAHUM U
nyoauKanui

B kagecTBe 3aKoHa, OTOOpAXAIOIIET0 IMHAMHKY
HU3MEHEHHUs (PaKTOPOB MPOCKTOB B TypOyICHTHOM cpe/ie,
HCTIONB3YEM aHAJIOTHIO ¢ 3akoHOM Depxrombera-ITupna
[4, c. 39]. TpakroBka €ro HCIOJb30BaHUS B MOJEIH
pPa3BUTHS TPOU3BOJACTB B KOHKYPEHTHOW cpejie JaHa B
[5]. Cnemyer oOTMETHTb, YTO CONPOTHUBIEHHE B [5]
MPEJCTAaBICHO  Yepe3 COOTHOILICHHE IMOTeHLHaIa

[IPOEKTHOTO OKPYKEHHSI K €ro 4acTH, KOTopas YiKe
ucnonb3oBaHa. OTcroma CleayeT, YTO 4YeM OoJibIas

qacThb IOoTCHIIHa1a HCITI0JIb30BaHa, TEM BBIIIC
CONIPOTHUBJICHUE, KOTOPOE OKAa3bIBAET CpE€a MaHHOMY
MPOCKTY. OIIHaKO I IIPOCKTOB CYLECTBYIOT

yhpaBisitonre (pakTophl, KOTOPbIE HE PACXOIYIOTCS BO
BpeMsl pa3BUTHS MpPOEKTa. DTO 3HAHWs, WHPOpMAIus,
KOMMYHHKAIMK U T.1I. [loaTOMy, compoTHBIIeHHE B [5]
SBIIIETCS JIMIIbL YaCTHBIM cliydaeM Oosiee  oOmiei
3akoHOMepHOCTH. [locTpoeHme ke Mojenel pa3BUTHS
cucTeMBl 06e3 yJeTa 3aKOHOB COXPAaHCHHS HECeT B cebe
CBOMCTBO CyOBEKTHBHM3MA W TpeOYyeT 3HAYUTEIHHOTO
JOKAa3aTeNbHOTO  OOOCHOBaHHs, TaKk  KaKk  3TO
MPEJCTaBICHO B HYKOHOMHYCCKHX MOJCISAX Pa3BUTHS
conmaabHo-3KOHOMHYecKo# cuctemsbl (COC) [6].

Lenbto craThy sBIsieTCsl (POPMUPOBAHKE MOJIEIH,
KOTOpasi KAUECTBEHHO OTPa)KaeT TPACKTOPUIO Pa3BUTHUS
YOTC B ycloBUSIX CONPOTHUBIICHUS! BHEIIHEH CpEabl
TpOeKTa.

WN3i0:xxeHne 0CHOBHOTO MartepuaJja

CompoTuBiIeHHE, KOTOPOE cpena
Pa3BUTHIO  IIPOEKTA,  OMPENENSIeTCS  M3MEHEHHEM
JOCTyNHOCTH  ynpasistionux  (akropo (YD) s
Jnsa  cuctembl yIpaBlIeHUs

OKa3bIBacT

KOHKPETHOI'O TMPOEKTA.
MIpOoeKTaMH, KoTopas nosunuonupyercs kak YOTC [7],
paccMOTpUM BCE BHABI YIPABIAIONINX (PAKTOPOB,
OTHOCSIIMXCS K JEBITH 00JIacTsAM 3HAHUNW COTJIACHO
PMBOK, a takxe 3HaHUS, HEHHOCTH U T.. OTMETHM,
4YTO OTCyTCTBHE JoOoro dakropa B mpexenax COC,
UCKIIIOYaeT BO3MOXKHOCTh TIIONyYCHHS IIEHHOCTH B
pe3ynpTaTe BBIIONHEHUS TMPOEKTa. Takoil MpPOEKT
HEepealn3yeM | JIOJKEeH OBITh U3MEHEH TaKUM 00pazoM,
YTOOBI UCKITIOYUTH UCTIONBb30BaHUe JaHHOTO (pakTopa. B
NPOTUBHOM CIIy4ae B INPOEKT HEOOXOJMMO BKIIOYHTH
TpoIecChl co3/IaHus maHHOTo (akropa. Hampumep, B
pe3yibTate  NPEANPOCKTHBIX  HMCCIENOBaHUH  OBLIO
YCTaHOBJICHO, 4TO B pamkax chopmupoBanuoit OTC
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OTCYTCTBYIOT 3HaHHs, HEOOXOJMMBbIC Ul peau3aliu
JTaHHOTO TpoekTa. [lepenpoexTHpoBaHHEe MOXXET OBITH
MPOBEJICHO B BBIIIE YKA3aHHBIX JBYX HAIPABICHHSX.

Paccmorpum  ciemyromylo  XapaKTepHCTHKY
ynpasisitoniux paxropos npoekra (Y OII):

— HQJIMYUE WIM TPUCYTCTBHE COOTBETCTBYIOILIETO
¢dakropa B ipenenax COC;

— o0BeM YIPaBISIOLIETO (axTopa
KOJINYECTBEHHAS M KaUeCTBEHHAS! COCTABIISIOIINE);

— noctynmHOCTh Y@ 1715 mOTpeObHOCTEH MpoeKTa.

(ero

Torma compoTHBICHHE CpeAbl IS KOHKPETHOTO
npoekta OyJeT ONpPENeIsThCS YPOBHEM JOCTYITHOCTH
Y®. Yem Huxe ypoBeHb JocTynHocTH Y@, TeM BbllIE
COTIPOTHUBJICHUE CPEIBI.

[otpedHOCT TIPOCKTa B YD MOXKET OBITH MCHBIIIE
4YeM ero oObeM B OINpPEIEICHHBIII MOMEHT BPEMEHH B
COC. Opnako AOCTYmHOCTh Y@ A KOHKPETHOTO
MIPOEKTa MOKET OBITh MEHBIIIE TPeOyeMoro oobema.

B najabHEeHIIeM Oyznem CUMTATh,
ynpasisitonre Gpaxkropsl npucyrctBytor B COC, u ux
00beM HE MEHBIIEC TPeOyeMoil MPOEKTHOM eMKocTH. Ha
pHCYHKE OTOOpa’keHa THIOBAsl CUTyalHsl NPHUMEHEHUS
(aKTOpOB, HAXOMSIIMXCS B PAacCHOPsDKEHUH OOIecTBa
Ha MOMEHT IpoekTupoBaHus. VI(t) — emkocts YO,
HeoOXomuMmasi I peanu3anuyd  mpoekra. V2(t) —
BEJIMYMHA JTOCTYIMHOCTH YD JUIsi KOHKPETHOT'O TIPOEKTa.
V3(t)— BemmumHa  HemocTymHOCcTH Y@ s
KOHKPETHOT'O MIPOEKTA.

Orcroga cinenyer, uto Vi (t) = V(1) + V3(1).

4qTo

Pucynok. Ctpykrypa i-ro ynpasisiomero gakropa
NIPOEKTa

IIpumem, 4yTO M3MEHEHUE BEINYUHBI JTOCTYITHOCTH
YIPaBJISIOLIETO (akrtopa MpOEKTa (YoI),
Haxomsmierocss B chepe  motpebmenus — COC,
IIPOUCXOJUT TOJIBKO B pe3ylbTaTe IPOU3BOJCTBA
JMAaHHOTO  (akTopa © €ro  eCTECTBEHHOTO WU
UCKYCCTBEHHOTO M3HOCA, YOBUIM, Jerpajaimuu —
MOOBIX ~ TPOIECCOB, B pe3yiabTaTe  KOTOPBIX
JOCTynHOCTh Y@ it KOHKPETHOTO  IPOEKTa
CHHUKAETCSI.

OrMerum, uto Jo0Ooi YOI, He3aBUCHMO OT
tekyuiero Bpemenu JKIII, ¢ Touku 3peHUss CUCTEMHO-
TEPPUTOPUAITEHON MPHUBSI3KA MOXKET OBITh pa3lelicH Ha
JacTh VYOIT HaXOISIIHIXCS, MPOU3BEACHHBIX,
npuraiexkanux OTC (T.e. BHyTpM MpoeKTa), U Ha
gacth Y®IT — Bae OTC, no mpucyrcrByromei B COC.
Ecmm YOII otcyrctByer B COC u ero coznaHue
BKJIIOUEHO B MIEPBOHAYAIBHBIN MPOEKT, TO JaKe B 3TOM
cily4ae He00X0AMMO PACCMOTPETh €ro JIOCTYITHOCTD JUIs

MIPOEKTa, XOTsI, €CIM He OTOBOPEHO MHAue, JOCTYMHOCTb
B 3TOM ciy4ae MoxeT paBHAThCS 100%.

PacemoTpum Ui mpumepa B kauectBe YO —
3HaHMS B mpoekte. st oOpeTeHHs, MOCTPOSHHs WIH
MOJYy4YeHUs LEHHOCTH B pe3ylbTaTe HCIOJIHEHUS
NPOEKTa [E€PBOHAYAIBLHO TPEOYIOTCS 3HAHUS  JUls
pazpabotkn OTC. VYxke 3areM Ha OCHOBAHHH DJTHX
3Haunit B OTC Oyayr co3nmaBaThCsi HOBBIC 3HAHWUSL
[TepBoHauambHO-TpeOyeMble  3HAHHMS  MOTYT  OBITh
HEIOCTYNIHBI:  3aKpbITas  HWH(OpMAIws;,  JaHHEBIC,
OTHECEHHBIE K KAaTETOPWH IUIATHBIX; BPEMS IMOTyUCHHS
JIOCTYNa K 3HAHUSM INPEBBIIIACT JoMycTHMOoe. Bee 1o
0TOOpakaeT MPEATNONOKEHHE O TOM, YTO JAOCTYMHOCTb
3HAHUH /I JaHHOTO MpoekTa yxe He Oyaet 100%. Ipu
3TOM YpPOBEHb JOCTYITHOCTH 3HaHMH CO BpeMeHEeM
MOXET 3HaHWS MOTYT YyCTapeBaTh,
yTpauuBaThCsi, MOT'YT OBbITh 3alIaTEHTOBAHBI U 3aKPBITHI.
Bce aTi mporeccsl CHIKAIOT AOCTYNHOCTD 3HAHWH JUIs
nmaHHoro — mpoekta.  COOTBETCTBEHHO,  OOpaTHbIC
mporeccel OyIyT yBEIMYUBATh JOCTYNHOCTh 3HAHHM

HU3MCHATHCA.

JUIS JAHHOTO MPOEKTA.

Crnemyer oOpaTuTh BHUMaHHE Ha HEOOXOANMOCTH
pazaenenus npoueccos B3aumojeiicteus YOTC u COC
Ha NPOLECCHl, NPUBOAAINIME K H3MEHEHUIO HaIN4Ms
VY®II, u Ha npoiiecchl, U3MEHSAIOMINE €ro JI0CTYITHOCTb
JUIS TIPOCKTA.

Torma wnHamuume Y@ 119 [AHHOIO TIPOEKTa
ompeneNuM  Kak  pasHocTh (V) mpuObUH (WM
npoussozctsa) YII® (v') u y6bimy (MIM YHHUTOKEHHS)
VII® (v) Ha naHHBI MOMEHT BpemeHu t. B arom
ciydae u3MeHeHume oObema YOIl  ompenensercs
cooTHomeHHeM [m3MeHeHue Y®II| = [u3meHeHHe ero
npuOblM] - [M3MeHeHue ero yObutM | 3a iHTepBa

At=t,—t;:

AV=vt—Vvt;=AV' —AV =vgAt—vmAt=(g-m)vAt,
Av=kVAt, (1)

rne k = g — m; Av — u3menenue oobema Y ®II 3a Bpemst

At; vty, vt; — BenuuuHa npuObUM U yObuTH YOII B

MOMEHTHI t) # t); g , m — KO3(PPHUIHUEHTH MPUOBUTH H

yobun Y OI1.

Ecnmn B paccmarpuBaeMoM Iepuojie NpUOBLIb
Y®IT mnpesbimaer ero yobutb, To k>0, B mpounx
cirydanx k<0 wiam k=0.

OpnHako ciemayeT TMOHMMAaTh, 4To (ukcamus k Ha
nepuon JKIIII, mu6o ero otmenpHON (ha3bl, MOKET He
OTpaXaThb pEAIbHOM CHUTyallMuW, TOTAa BEJIWYMHA K
n3MeHseTcs B TeKymeM BpemeHH. Torma obvem YOII
v(t) Hafizem kak pemenue (1):

v(t) = voe" ", @

rae k(t) = g(t) — m(t).

Mogenmu (1) m (2) ¢akTHuecKHn paccMaTpUBAIOT
pa3BUTHE CHCTEMBl B OTCYTCTBHH COIPOTHBIICHHSA
cpenpl. OmHAaKO B PEAIBHBIX YCIOBHSAX IPOSKTHOU
JICITETIbHOCTH Cpefa HaKIaJbIBaeT OTPAHMYEHHUS Ha
nucnoibp3oBaHue Y@ B KOHKPETHOM IPOEKTE, KOTOPHIE
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MO>KHO Ha3BaTh CONMPOTUBICHUEM CpeJibl. DTO O3HAYAET,
YTO Ja)ke€ MpH 3HAYUTEeNIbHOM mpousBojactee YDII,
KOTOpOE€ TIPEBBIMIAeT €ro YOBUIb — JOCTYIHOCTB
JIAHHOTO (paKTOopa MOXKET OBITh OTpaHWYEHa, 3a CUET
COTMPOTHBIICHUsT cpeabl. OTMETHM TIPU 3TOM, 4TO B [3]
peub HUAET O CONPOTUBICHUH H3MEHEHHUsIM. MOXHO
CKa3aTb, 4YTO COIpPOTUBICHHE HW3MEHEHHUSIM €CTb
YACTHBIN CITydail COTPOTHUBJICHUS CPEIbl JOCTYIMHOCTH
yrOpaBisoniero (hakropa mpoekra.

ITon pocrynHocTeio Y@ B mpoekTe
ITOHUMATh BO3MOYKHOCTb €TI0 MCIOJb30BaHUS:

v(t
ay =20
R(1)
rae R(t) — compoTuBieHHe, KOTOPOE OKa3bIBaeT
Cpez[a pa3BI/ITI/IIO HpOCKTa.

HoctynHocts YOII HeceT B ceOe BEpPOSTHOCTHYIO

Oyaem

U peakTuBHYyI0 cocrasiaonme. Ecmu At — 0 B (1), To
nocje mpeoOpa3oBaHus MoayduM muddepeHinanbHoe
YpaBHEHHE, ONNCBHIBAIOIIEE JUHAMHUKY H3MCHEHHS
ypoBHs poctymHoctTH Y®II. Torma c¢ yuerom (1)
JMHAMHMKY JOCTynHOCTH Y@ TpeiacraBUM B BHIC
mddepennmansHoro ypasaenus (3):

ov(t)

——= =kv(t)R(1). 3

o (OR(1) A3)
Pacemotpum  cocraBmsitonryro YOII  yepes
CONPOTHBIICHHE, KOTOPOE OKa3blBaeT cpeaa Ipu

UCIIONIb30BAaHUN JIaHHOTO (akTopa B mpoekre. Jlis
3TOro BocmHosb3yeMcsi 3akoHoM Pepxyibcra-ITupna c
YUY€TOM CACITAaHHBIX BBIIIC 3aMeYaHuM.

Conpotusnenue R(t), koTopoe OKa3bIBaeT cpena
Ha yIpaBiisieMble HaMH COCTABJISIOIIME MPOEKTa i-TO
(dakropa s mpoekra (puc. 1):

R(t) = _iv 4)

V() - V3(t)

Yem Gosbiie goctynmHocts Y DII, TeM MEHbIIE ero
HenocTynHocTh. Ecmu V;3(t)=V,(t) — HenocTyneH Bech
o0bem (akropa, R=co. Ecin V3(t)=0 — Becb 00beM
¢axTopa goctymen, R= 1.

[oncraBuB Belpakenune (4) B (3), momydynm
MoJenb u3MeHeHus goctynHoctd Y®PII ¢ teueHuem
BPEMEHU C yUETOM COIPOTUBIIEHUS cpeibl (4):

AU v, (t)(l—l} 5)
ot o
rﬂem— cKkopocTh n3MeHenus: Y OIT; = Vi(© —
ot V(1)

MH/IEKC COMPOTHUBIISEMOCTH.

Ecim Y@ B pamkax pa3BUTHS OIpPEAEICHHOIO
IPOEKTa HE OKa3bIBAIOT B3aUMHOIO BIMSHHSA APYT Ha
Jpyra, TO JUIi HMX MBI CMOEM 3alucaTb CUCTEMY
HEJIMHEHHBIX nuddepeHInaTbHBIX YPaBHEHUH,
KOTOPBIE OMMCBHIBAIOT AMHAMUKY AocTynHocTd YIID 3a
YKa3aHHOE BpeMs:

% = kv (t)(l —i] , (6)

1

rnei=1,2,3,...N.

Takum oOpazom (6) — 3TO HenMHEWHas MOJEIb
CHCTEMBI YNpPABICHUS IIPOCKTAMM, OTOOpaKkaromas
9BOJTIOLUIO MTPOEKTA 33 BPEMsI €r0 KH3HEHHOTO IHKJIIA.
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