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BbICOKOW CTEMEHU MANKOCTU HA OCHOBE ®YHKLUWUHA
NMPUCYTCTBUA

lMpennoxeH meToA pacyeTa BaXHOCTM M pas3bpoca BaKHOCTM POPMUPYEMbIX
KOMNETEHTHOCTEN KaK KioYeBblX HeobXOoAMMbIX MapaMeTpoB ANA onpefeneHus
pauuoHanbHOW AnuTenbHocTM paboT M naketoB paboT npoekta, a Takke
3aeCcTBOBaHMA B HWX MpenogaBaTenbckoro pecypca. Metog ocHoBaH Ha
NpUMEHEeHUN YHKUMIA NpUcyTCTBUSA, Bnarogaps Yemy yunTbiBaeT OCOGEHHOCTM
PEVTUHIOBOW OLEHOYHOW LUKanbl BaXHOCTU. Puc. 8, uct. 7.
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YNPABJIHCbKOI KATEIOPII ANsA NMPOEKTIB 3 BUCOKUM
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3anponoHoBaHO MeTo[  PO3paxyHKy BaXMMBOCTI i  PO3KMAY  BaXKMBOCTI
hOpMOBaHMX KOMMETEHTHOCTEN $K KIOYOBUX HeoOXigHUX napameTpiB  Ans
BM3HAYEHHS pauioHarnbHOi TpuBamnocTi pobiT i nakeTiB pobGiT MpPoekTy, a Takox
3adisHHA B HUX BMKNagaubkoro pecypcy. Meton 3acHOBaHWI Ha 3acTOCYBaHHi
PYHKLi NPUCYTHOCTI, 3aBASKM YOMY BpaxoBye 0COBNMBOCTI PENTUHIOBOI OLiHOYHOT
wKanu BaxnueocTi. Puc. 8, ax. 7.

Alatoom Mohammad Fayiz Ahmad

METHOD TO DETERMINE PARAMETERS OF THE
COMPETENCE AS MANAGERIAL CATEGORY IN PROJECTS
OF HIGH SOFT DEGREE USING FUNCTIONS OF PRESENCE

Method is offered to calculate the importance and variation of importance of formed
competences as key necessary parameters to determine rational duration of works
and packages of works of project, and also involving teaching resource in them. A
method is based on application of functions of presence, due to what method takes
into account the features of importance rating evaluation scale.
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lMocmaHoeka npobriemMbl 8 obujem sude U ee C853b C 8AXKHLIMU Hay4YHbIMU
unu npakmu4eckumu 3adayamu. B kavecTBe 0ObekTa MccrnefoBaHWs B OaHHON
cTatbe BbICTynaloT obpasoBaTeribHble MPOEKThbl, KOTOPble peanuayloTcs Ha
nporpammax noAroTOBKM MarmcTpoB cneunduyeckux kateropmin. B cootBeTcTeum ¢ nx
OTNNYUTENBHBIMU XapaKTEPUCTUKAMM, UX MOXHO MAEHTUMULMPOBATL HE MPOCTO Kak
MSArkue npoekTbl [1], @ Kak NpoeKTbl BbICOKON CTeneHn msarkoctu [2]. B pesynbTtaTe
NpoBEAEHHbIX WCCNEAOBaHWA HaMu  [OKa3aHo, YTO Ans  TakuX MPOEKTOB
KOMMETEHTHOCTb SIBMSIETCA YMNpaBiEHYECKOW KaTeropuen, Hapsgy C KaTeropusimm
KayecTBa, BpeMeHMW, pecypcoB u ap. B nepBylo odepenb, 9TO BaxHO AnNs 3agayu
NNaHMpoBaHWUsA CcoAepXaHus npoekta. [ns Takoro OnepupoBaHUS el Kak
ynpaBneH4YecKon KaTeropuei HeobXoaVMbI cneumanbHble meToapbl "
nHCTpymeHTapun. OgHako Ha cerogHs UCccrefoBaHVs B 3TOM HamnpaBreHWM TOMbKO
HayaTbl. [1oaTOMy OCTaeTcs MHOro OTKPbITbIX BOMPOCOB, KOTOpble AOSMKHbI ObiTb
nccnenoBaHsbl.

AHanu3s uccnedosaHuli u nybnukayul u ebidesieHUe HepeWweHHbIX paHee
Yacmel obujeld npob6nembl. K Takum Bonpocam CErofHsi OTHOCATCS crefytoLime:
KakoBbl NapameTpbl KOMMETEHTHOCTU KaK yrnpaBrieHYECKOW KaTeropum npoekToB, Kak
nx onpefensatb (3amMepsaATb M paccuuTbiBathb?). Ha nepBbii BONPOC Mbl OTBETUNU
paHee B paboTte [3]. K napameTpamMm KOMMNETEHTHOCTU KakK ynpaBrieH4YeCKON KaTeropum
Llenecoobpa3HO OTHOCUTb BENMUYMHBI BaXKHOCTU 1 pa3bpoca BaXXHOCTU hopMUPYyEeMbIX
KOMMeTEHTHOCTEW Ana noTpebutener npoaykra npoekta. B Ton xe pabote Obin
npeacTaBrneH noaxod K TOMY, Kak 3amepsTb MmapameTp BaXXHOCTU (opMmpyembix
KOMMNeTeHTHOCTeW. T.e., 6binM gaHbl OTBETbl Ha BOMPOCHI: MO KAKUM MMEHHO MO3MLMSAM
BbISIBUTb 3Ty BaXHOCTb M Kak ee oueHWTb? [na atoro cgopmupoBaH nepedeHb
KOMMEeTEeHTHOCTEW, ANA KOTOPbIX C MO3WMUUIA CEepBUCHOW MOZEeNW TeopeTudecku
obocHoBaHa WX BaXHOCTb. [lokasaHo, Kak AN OLEHKM BaKHOCTW KOMMNETEHTHOCTen
NPUMEHUTb MeToA paHxupoBaHus. Mpu aTom ocTanca 6e3 oTBeTa BONPOC O TOM, Kak
paccunTbiBaTb NapameTpbl BaXXHOCTM UM pa3bpoca BaXHOCTM opmupyembix
KOMMETEHTHOCTEM Ha OCHOBE MONYYEHHbIX AAHHbIX, MOJNYYEHHbIX B pes3ynbTaTte MX
3amepa? HeobxogumocTb OTBETUTbH Ha 3TOT BOMPOC W onpegenuna uenb OaHHOW
cTaTbw.

Lenb cmambu. PaspabotaTtb MeTOA pacyeTa MapameTpoB BaXXHOCTU W
pa3bpoca BaXXHOCTU Kak NapamMeTpOB KOMMETEHTHOCTU - yrNpaBreHYeckow kaTteropuu
ANsi NPOEKTOB BbICOKOW CTENEHN MATKOCTW.

OCHOBHDbIE PE3YJIbTATbI

Memodbr u memoduku uccrnedoeaHusi. [aHHoe wuccrnegoBaHue uMeeT
TEOpeTMYecKyto HamnpaBneHHOCTb. B Hem wucnonb3oBaHbl obLieHayyHble MeToabl
aHanu3a-cuHTesa, MeToAbl rpacmyeckoro U matemaTu4eckoro Mogenuposanus. ns
MHTErpanbHOro npeAcTaBneHnMs BCeX pesynbTaTOB pacyeta  Wccrnegyembix
napameTpoOB KOMMETEHTHOCTM MPUMEHEH METOZ MOCTPOEHUs (DYHKLUA NPUCYTCTBUS
[4]. TloHMMaHue KOMMNETEHTHOCTM KaK YMnpaBfieHYecKOW KaTeropum s NpOEeKTOB
BbICOKOW CTEMEeHN MSArKOCTU OCHOBBLIBAETCSl Ha criefylollen runoTtese: Ans Takux
MPOEKTOB HepaspbiBHbIMWA B3aUMOOOYCMOBMEHHbIMM NapameTpaMy NnaHMpoBaHUst
cofepxaHna ABNSATCHA nepeveHb naketoB paboT, BaXKHOCTb (POPMUPYEMbIX B HUX
CEPBUCHBIX KOMMETEHTHOCTEN, ANMUTENbHOCTb NakeToB paboT M pecypcbl AN Ux
BbIMONHeHNs. [OnuTenbHOCTb naketa paboT 3aBUCUT OT BENWYMHbI OTKIOHEHUS
Ba)KHOCTU KOMMETEHTHOCTW Ansi notpebuTenen npoekTa OT 3HayeHws, 3a4aHHOro
CEPBUCHON MOAENbI0 UX AeATEeNbHOCTU, a ANMTENbHOCTb 3aA4eNCTBOBaHMS pecypcoB
— OT pa3bpoca BaXHOCTN KOMMETEHTHOCTU ANns noTpeduTtenen.

U3noxeHue OCHOBHO20 Mamepuana uccsie@ogaHusi €  [OJIHbIM
ob6ocHogaHUeM MosyYeHHbIX pe3ynbmamos. B pgaHHol paboTe Mcnonb3oBaHbl
TEPMUHbI, KOTOPbIE Mbl BBENW 1 ONpeaenvnu Ha NpeabiayLnx aTanax nccrenoBaHus.
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K Takum OTHOCATCA «CepBUCHasi MOAENb AEeATENbHOCTU», «NPOAYKT-NOTpeduTenby,
«CepBUCHasi KOMNETEHTHOCTbY». YTOYHUM UX 3HAYEHMUSI.

Mog cepBuCHOM MoOAENbD AEATENbHOCTU MOHWMAKTCS B3aUMOCBS3aHHbIE
napameTpbl, onucbiBawwme 6yayLlylo AeATenbHOCTb JIMYHOCTU B OnpederieHHbIX
YCINOBMSX OKPYXKatoLLEen cpeapl.

TepMUH «MpoayKT-NOTPEOMTENb MATKOrO MNpOEeKTa» ykasblBaeT Ha 0cobyto
OOMONHUTENBHYK POk NOTpebutensa NpoaykTa npoekra, ucxogsa mM3 ocobeHHocTen
MPOEKTOB [AHHOrO Knacca — HEenocpedCTBEHHOE aKTUBHOE  LieneHanpasreHHoe
yyacTve B CO3gaHuMM W 3Kcnnyatauum npoaykta npoekta. KomneteHTHocTM Bcerda
HeoTAeNMMbI OT JINYHOCTU KaK MX UCTOYHMKA, HOCUTENS, NoTpebutens (a UMEHHO OHU
paccMaTpvBaloTCs Kak MPOAYKT MArKoro npoekrta). ATo AaeT OCHOBaHWE MMeHOBaTb
notpebutens o4AHOBPEMEHHO M NPOAYKTOM MSFKOro NpOeKTa.

CepBucHble KOMNETEHTHOCTM MPEACTaBNSAT cobow rpynny KOMMETEHTHOCTEW,
KOTOpble BCerga CBfA3aHbl C WCCNEeOoBaTesNlbCKOM (CaMOCTOSATENbHO MNPOBOAUTH
nccnegoBaHMs M NPOM3BOAMTL HOBbIE 3HAHMA) M neparornveckon (obydatsb,
nepegaBaTb HOBbIE 3HaHWA APYIUM FMYHOCTAM) PyHKumAMKM Bygyuiero marmcrtpa
nobor cneunansbHOCTU. VIMEHHO MarucTpbl paccMaTpyBalOTCsl HaMuM B KadecTBe
NPOAYKTOB-NOTpebuTenen npoeKkToB BbICOKOW CTeneHun Msarkoctu. CepBucHble
KOMMNETEHTHOCTU AOMONHSIOT rpynny (OYHKLMOHAMNBbHBIX KOMMETEHTHOCTEN, KOTOpble
TECHO CBsi3aHbl C NpegMeTHOW 06nacTbio MarMcTpa KOHKPETHOW crneumanbHOCTU.

OpHo3HayHoe MNOHMMaHWe nNpYBEAEHHbIX TEPMMHOB MO3BOMSET MNepevTn K
HenocpeaCTBEHHOMY PELUEHWIO MOCTaBMEHHOW HaMW 3aavn C y4eTOM MNOMOXKEHUN,
npvBedeHHbIX HaMK paHee B paboTe [3].

MMycTe MMeeM MCXOAOHBIN NOPSIAOK CrefoBaHUS nepevyHen KOMMETEHTHOCTEW B

tecte 91,0 =1,Q . MNycTb MMeeM NOPsIAOK CNEfOBaHMSI KOMMNETEHTHOCTEN C MO3NLUK
CEepBUCHOW Mopenu [esTenbHOCTU npoaykToB-notpebutenein 4l,d =1Q. Toraa
Kaxgas KoMneTeHTHocTb | opHoBpemeHHO 6yaeT uUMeTb [OBa padra: paHr (B
TecToBOM nopsake cnenosanvs, W panr O B cepsucHoii Mopenu criegoBaHus

KOMMETEHTHOCTEN. DTO MOXHO npeactaBuUTb Kak gl .

lNycTb Kaxgass KOMMETEHTHOCTb glmmeeT dakTUyeckmun paHr gr',i =1N,

KOTOpbIN BbiN NpocTaBneH | NpoayKTOM-noTpebuTenem npu BhIMONHEHUM TecTa. Ha
OCHOBaHWW  3TOW  MHGOPMaUUM  MOCTPOUM  MaTpuly  (PakKTUYEeCKUX  paHroB
KOMMETEHTHOCTEN B CrieayroLwem Buae:

1a ... i N
d1| ; (1 dlri der
IR=1I grl gri ng (2.1)
Q| Q1 Qi QN
dI_dr cogr gr |

Mpoussenem npeobpasoBaHne Matpuusl IR B maTpuuy dR nytem

NepecTaHOBKM CTPOK TakuMm oGpa3oM, YTOGbl NMOPSAOK UX crieqoBaHus onpenensincs
CEpBUCHOWM MOAenbIo, T.e. uHaekcom d :
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4R :sort(qR(gri),qI,m'n — maxd). (2.2)

B pesynbTaTe npeobpa3oBaHus NoMy4YMm MaTpuLy criedytowlero Buaa:

1 ... i N
q;[ q,1 q,i q.N |
il 1" 1' 1'
aR= I 3‘r1 gri ng (2.3)
q| g,1 q,i q,.N
Q'lQ" Q' Q" |

MpakTuka nokasbiBaeT, YTO NPU MPOCTaBMEHNN (PaKTUYECKMX PaHroB NPOAyKTbl-
noTpebuTtenn [OOCTaTOMHO 4acTo MPOCTABMAOT OAMHaKOBble pPaHrM  PasHbIM

KOMMETEHTHOCTAIM, @ MaKCUMasibHO MPOCTaBMIEHHbI paHr | MeHbwe Yem Q.
Moatomy BO3HMKaeT HeoOXOAMMOCTb MpUBECTU Npoueaypy  HopManusauum
hakTMyYeCkn NPOCTaBMEHHbIX PaHroB Kk AnanasoHy 1<>Q ¢ y4yeToM BO3MOXHOCTU
HanMuMs KOMMETEHTHOCTEW C OOMHAKOBbIM paHrom. [ns 3TOro BOCMONb3yeMcs
crnegyoLwmmmn NnpeobpasoBaHUAMU.

OnpenenuM, Kakoe KOMMYECTBO pas 4N' B KaxgoMm cronbue maTpuubl |
d

NPOAYKT-NOTPeGUTENb NpU pPaHXMUPOBaHWM UCMoNb3oBan oAuHakoBble paHr d .
PesynbTaTt npeacraBsum B BUAe Matpuupbl:

1 ... i - N
a | A1 i N |
il 10 1N 1N
_q 1 [ N
dR—dI g™ o gN o gn (2.4)
q 1 i N
Q'[N Q" Q"

MocTpoum maTpuuy, KoTopasi rokasblBaeT, Kakume paHrm  akTUYecku
ncrnonb3oBasn MNPoAyKT-NnoTpedbuTenb Ans o603Ha4YeHUss PaHroB CEPBUCHOW MOAEnu.
[ns aToro npoBegeM pacyeT 3HAYEHMWI SMEeMEHTOB CTONOLOB MaTpuubl, UCNOMb3ys
cnegywowyto dopmyny:

i § 25
ag' = X jn 25)

n
Z
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bl 191 19i 1gN

dG = JI| 4o .. dgi v g (2.6)
q 1 i N
Q@9 ~ Q9 Q9

Ha ocHoBanmnm matpuubl G noctpoum matpuuy cymm paHroB ¢S. Ee

3NIeMEHTbI NOKa3bIBaOT, KAKOE CyMMapHOE KONIMYECTBO PENTUHIOBLIX BannoB Habpan
TOT WM WHOW PEWUTUHr CepBUCHOW Mogenu. PacyeT anemMeHTOB 3TOM MaTpuubl
npounssoguTca no opmyne:

gs' =(4B! %d %J)anudci, 2.7)

1, ecnud =1,
4-19', ecnud > 1.

roe: O|Bi ={

cl - dni, ecnumod(dni/2)<1 _
d 0, ecnumod(4n'/2)=0.|"
mod( ) -ocTaTtok oT AeneHus.

Torga maTtpuua cymm paHroB OyaeT MMeTb Takomn Bua:

1 1 N
aq [ 1 i N |
1| 18 1S 15
4S = gl dsl dsi dsN (2.8)
q 1 i N
Q'[QS" - @S QS

Mcnonb3yss MaTpuly CyMM paHroB (2.8) U AaHHbIe O KONMYEeCcTBE NpUMEHEHUs! |
NpoAyKTOM-NnoTpebutenem Toro UM UHOro padra (2.4), onpegennum HOPMUPOBAaHHbIE

—j _
3HayeHus padroB d gns i npoaykTa-noTpebuTens, KOTopble COOTBETCTBYIOT paHram
cepsucHol mogenu d no copmyne:

d {ds/iJu 2.9)
dn
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Ha ocHOBaHMM 3TNX gAaHHbIX NOCTPOUM MaTpuuy COOTBETCTBUA!

1 i N
q ] 31 —i =N |
1| ,d 1d 1d
_ o)y ST
dD=4l] 4d° .. 4d .. 4d (2.10)
'(i' .:1 CENY .:l e .;.N
QI_Qd vl gd

MNocnegHum warom B HOPMUPOBaAHUN pPaHroB ABJIAETCA NepeKkoanpoBKa
nepBUYHbIX PAHroB Ha HOBbIE, KOTOPble NpeacTaBfieHbl B MaTtpuLe CoOoOTBETCTBUA. Ons

3TOr0 UCMonb3yeTcs ornepauus CpaBHEHUA paHra 3r'|/|3 maTpuubl  (2.3) ¢

nopAAKOBbLIM HOMEPOM CTPokM MaTtuubl (2.10) no uHaekcy d KomneTeHTHoCTU gl .B

cny4ae nx coenageHuna npon3BoguTCcA nepe npucBoeHmne paHra:

S =i
gr =dd , ecnur =d s komnemenmHocmu J\ . (2.11)

B pesynbTaTte nony4yaem matpuuy HOPMUPOBAHHbBIX DAaKTUHECKUX paHroB (2.12).

[aHHaa maTpuua aBnseTcs NCXOOHOW ANnSA farnbHenLWwero pacdeta napaMmeTpos,
HeobxooMMbIX MpW OMpedeneHun ANUTENbHOCTM paboT MO BLIMOMIHEHWUIO MakeTa
paboT 1 ero cocTaBnsOLNX.

1 i N
q [ a-1 q-i q-N |
! My e qr
_ R Y
dR =gl gr .. gr .. 4r (2.12)
q)| a-1 q-i q-N
Q'le" - qf Q" |

OBCYXOEHUE
AHanu3 u obobuweHue nony4YeHHbIX pe3ysibmamos. PaccmMoTpuM 3agady
dopmanusaumMn npeactaBneHnss uHgopMmauum o MHeHunm Bcex N npogykToB-

r|0Tpe6|/1Tene|7| OTHOCUTEJIbHO BaXHOCTU KOMMNETEHTHOCTU é]l McxogHon ans ee

pelLeHns ABNAETCHA CTpoka MaTpuubl 2.12, KOTOPYH NpeAcTaBUM B BUAe (POPMYIIbI:

— -1 —i -N
dRf = g‘l [gr gr gr } (2.13)
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CTpoka maTtpuLbl OTpaxaeT 3Ha4YeHne pelTUHra BaXXHOCTN. PeNTUHroBble LKanbl
(wWkanbl nopsgka) OTHOCATCA K HEeMeTPUYEeCKUM  LuKanam, KOTopble MO3BONST
yCTaHaBnvBaTb OTHOLUEHUSI paBEHCTBA UMW HepaBeHCTBa (bonbLue nnu MeHblue) Ans
Ka4yeCTBEHHbIX MpU3HaKkoB. PesynbTaTbl M3MepeHWin, NpPou3BEAEHHbIe C MOMOLLbIO
Takux LKan, MOXHO npeacTaBuTb B BMAE 4acTOTHOro pacnpegeneHus [5, c.57].
lMpumeHeHne p[pyrnx nokasaTenen onucaTtenbHOW CTaTUCTUKWM ONfis 4acTOTHOrO
pacnpegeneHnsa orpaHnyeHo. OgHako ANA TakMX M3MEPEHUN MOXHO onpeaensaTtb
HaKkonmneHHble 4acToTbl, 400aBNATb U YMHOXaTb Ha MOCTOSHHYKO (BUAbl LUKanm U KX
ocobeHHocTH). OgHaKo C y4eTOM CYLLHOCTM MSrKMX MPOEKTOB U TOYHOCTW pasbpoca
pes3ynbTaToB paHXMpoBaHUA, KOTopas NPU3HaeTcs AOMYCTUMON B TakuMX nNpoekTax (+-
9 paHroB Ha Wwkane 1-27 paHros [6]), MOXXHO NPUMEHATb Takue nokasaTenu, kak Moaa,
MeauaHa, KBapTunb, U B JalibHENLWEeM UX UCMOoNnb3oBaTh ANA pacyeTa rnokasartenew
MSAFKMX NPOEKTOB.

Ons nHTerpanbHOro NpeAcTaBneHns BCex pesynbTaToB pacyeTa npumeM MeToA
NOCTPOEHNsT (PyHKLMIA NPUCYTCTBUS, KOTOPbIN NpeasnioxeH B pabote [4]. Ha puc. 2.1
npeacTasneHbl ABe Takme PyHKUnN.

®PyHKUMA  MpUCYTCTBUS  CTpoMTCA  TakuMm  obpasom. [lo  ropusoHTanm
OTKMNaAblBalOTCA TeKyllMe paHrM B pamMkax MPUHATON paHroBoW LWwkanbl. B Hawem

cnyyae d = ],_Q Mo BepTUKanu oTKNaAbiBaeTcs akTUYeckoe KOonM4ecTBO
PECMNOHAEHTOB, KOTOPbIE YKa3anu paHry Bbille, YeM paccMmaTtpuBaeMblid. HanomHum,
yTo paHr 1 Bbilwe, Yem paHr Q . Ha wkane Bcerga HangeTcs AvanasoH Rmin - pMax.
B KOTOPOM OyayT HaxoaUTbCSA BCe paHry, ykasaHHble N npogykraMu-notpebutensamu.
B aToMm [auanasoHe 6GymeT Haxogutbesi M paHr R?V, koTopblit cooTBeTcTByeT
MeauaHHOMy 3HaudeHuo. [pu aTom Ans Bcex paHros, Ansi kotopbix d < R,

MOSIOBMHA PECMOHAEHTOB, BbICKA3aBLUMX CBOM MHEHUSI, HaxomdsTcs Huke, yem RV
T.e. yKa3aHHble MU PaHru y>xe NpUCYTCTBYIOT B yKasaHHOM AvanasoHe.

5>

0,5

0 s a d

| av
] len Rmax
(Rm1n)2( )1 ( )1(RmaX)2

Puc. 2.1. 'paduyeckoe npeacrasneHme pyHKUUN NpUCYTCTBUSA
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Kak BuaHo u3 puc. 2.1, Tpex napametpos R™" R RM& nocratouno ans
onucaHns yHKUUKM npucyTcTBusi. B pabote [4] noka3aHo, UTO OYHKUUSI MPUCYTCTBUSA
rpacuyeckn noxoxa Ha Z -o6paTHyto pyHKUMIO NpuHaanexHocTu. Ho no cylwHoctu
3TO OBe pasHble yHkuun. lMpu NpUMeHeHUn YHKUUU NPUHAONEXHOCTU MOXHO
nony4nTb OTBEYaeT Ha BOMPOC: HACKOSIbKO KOHKPETHOE 3HA4yeHWe BerUYuHbI
NpUHaANexXnT K OaHHOMY 3HayeHuto  YHKUUKM  NpUHAZNexXHocTn?  OyHKuus
NPUCYTCTBUS TakKe OTHOCMTCHA K OOHOW BENuWYMHe, B HAleM Cryyae — PaHroBOMy
nokasartento. Ho ee ncnonb3oBaHne Mo3BOMSET MONYy4YMTb OTBET Ha APYron BOMpPOC:
CKOJbKO PEeCnoHAEHTOB NPOCTaBUMM paHrn Bbille paccMaTpuBaemoro, T.e. CKOMbKO
Bornee BbICOKMX PaHroB, MPOCTaBMEHHbIX PECnOHAEHTaMK, YyXe MpucyTCTByeT Ao
paccMmaTprBaemoro paHra?

Ha npaktnke daktudeckoe pacnpegerneHme paHroB HOCUT  HerNMHEWHbIN
xapaktep. [1oaToMy BO3HMKaeT 3agadva onpefeneHns napameTpoB Takon (OYHKUMM

AN NPOM3BOJIbHOMO pacnpenenexus paHroe d Rf. PaccmoTtpum aty 3agady. Myctb

“MeeM Npou3BoNbHOe pacrnpefenieHne paHros, KoTopoe 3agaHo B Buge (2.13). Toraa
HaKOMEHHYIO YacTOTy PaHIroB MOXHO paccymTaTh Mo oopmyre:

—
a- | q-
grXi =i§1dr (2.14)

Ons Toro, YyTObbI yVITI/I OT abConTHOrO 3HA4YeHUs OSMHbI VICI'IOJ'Ib3y€MOI7I

PaHroBoN LWKanbl, NepeBegemM 3Ha4yeHUs HaKOMMEHHOW 4acToTbl B HOPMUPOBAaHHbIN
BUA;

q= i g-' Q g-i
dr2i=(zgr)/(zgr') (2.15)
i=1 i=1

Torga dyHKUMA NpUCYTCTBUSA AN (PakTUYECKM HAKOMIEHHOW 4YacToTbl Oyget
UMEeTb BUA, NPEACTaBMEHHbINA Ha pUC. 2.2, U NU3MEHATLCA B AnanasoHe 0-1.
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0,5

0 d
1 Rav Q
Rmin Rmax

Puc. 2.2. ®yHKUUS NpUCyTCTBUA ANS (PaKTUYECKN HakonneHHon YacToThl (haktuyeckas
yHKLNS NPUCYTCTBUSA)

Ona onpegeneHvs napamMeTpoB  (pakTUHECKOM  (PYHKUMM  NPUCYTCTBUS
BOCMOMNb3yemMcsi MeTOAOM cpaBHeHuss nnowagen. [log nnowaabio  yHKUUK
npucyTcTBusa OygeM noHMMmaTtb nnowagb durypel, Kkotopas obpasoBaHa ee
HaKIMOHHOM 4YacTblo, W BEPTUKamNbHOW MPSMON, KOTOpas MPOXOAMT Yepe3 TOYKY Ha

ropu3oHTanbHoW ocu c koopauHatod Q. TeopeTudyeckas (YHKUUS NPUCYTCTBUS

MMeeT OAMHAaKOBYK nrowanb nNpu 3ajaHHOM 3HaYeHUn RV BHE 3aBUCUMOCTU OT
Rmin

BennynHbl ananas3oHa - Rmax. 310 XopoLwo BnAHO U3 puc. 2.1,m ee MOXHO

paccynTaTb Kak:
Pav =(Q-R¥)+05. (2.16)

Koacbdpuument 0,5 B gaHHoOM dhopmyrne ydnTbiBaeT obsA3aTtenbHoe Hanuume
HaKMOHHOIO Yy4yacTka XOoTsi ©Obl Ha paccTosHMM OAHOro padra. MakcumanbHoe
3HayeHue nnowans byaeTt umeTb ANd nepBoro paHra. B Hawwem cnyyae aT1o

P:aé\‘lx =Q-05. (2.17)
AHanma (2.16) nokasbiBaeT, 4TO PRaV nmeeT obpaTHO NPOMOPLMOHAIbHYIO

3aBUCUMOCTb TO Rav. T.e. PRav NnokKa3biBaeT q)aKTMLIeCKI/II;I paHr KOMNEeTeHTHOCTH,

KOoTopas onucaHa npu Momowm QyHKUMM npucyTcTBusi. Bocnonb3ayemcs 3TuM
CBOWCTBOM [AJ151 OnpeaeneHuns yCroBHOro hakTMYeckoro penTumHra.
Ans cakTuyeckoi yHKLMM NPUCYTCTBUS NoLLaAb MOXHO BbIYUCIUTL Kak:
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Q a=
Pr=Xdry;. (2.18)
i=1
Torga ycrnoBHbIN hakTUYECKUIn PEUTUHT OyAET paBeH:
dRf =|Q-P; +05]. (2.19)

[Ons Toro, u4ToBbl HaMTM YCMOBHble rpaHuusl pasbpoca R MM R MaX
BOCMOJSIb3YEMCSI  METOOOM  HaxOXAEHUS MWHMMAarbHOW  pasHULbl  OTKITOHEHWUW
(bakTMyYecKomn KpMBOKM OT TEOPETUYECKOM HAKNOHHOW YacTn doyHKLUMM NpUcyTCTBUsA. Ha

puc. 2.3 npuBedeHa Moaesb 3TOro MmeToaa.

s

0,5

s

0

J211 Y 2 Ly _

Ad

o Min 5 max
Puc. 2.3. Mpacnueckass Moaerns meToaa novicka napametpoe R 'R

Ero CyTb 3aKnkw4aeTca B crneanyrouiem. lNocne HaxoxageHus dRf 4Yepe3 TOYKY C

koopamHatamn dRf — 0,5 cTpoutca TeopeTuyeckas YHKUUS NPUCYTCTBUS. 3aTeM

paccunTbiBaeTcA cyMMa OTKNoHeHun mexay N 3HavyeHusamn caktmdeckon yHKumen
npucyTCTBMSE U TeopeTudeckoh. B Takom noctaHoBke 3agaunm 6OygeTr wuMeTb
cnegywouimm sua;

N
Hatimu Ad rpu komopom  F = ¥ |Ad;| = min, (2.20)
i=1

rae: Adj=d Rfi —adli» Ad =const;
dRf = const;
Adli=dRf +Ad(2i —1),Ad =1,12.

10 “YnpaBniHHS NpoekTamu Ta po3BUTOK BUpobHuuTBa”, 2014, Ne 4(52)



OTOT MeToq 3KBMBANEHTEH HAaX0XOEHN0 METOOOM HaMMEHbLLINX KBagpartoB yrna

HaknoHa npsIMON, KoTopasi MPOXOoAUT 4Yepe3 Touyky ¢ koopauHatamm dRf —0,5.
OpHako, Ha Hall B3rngaa, npegnaraemMbln Metof 6onee npegnovTMTeneH, Tak kak aaet
BO3MOXHOCTb Mpu rpadmuyeckom npeactaBneHun pesynbTaToB pacveTa yBUAETb
3aKOHOMEPHOCTU M3MeHeHus BENMUYMHBI CYMMapHOro  OTKINOHEHMS npu
nocrnefoBaTensHOM U3MEHEHUN LUMPUHBI TEOPETUYECKOro OTKNOHeHus (puc 2.4). N3
aHanmMsa pucyHka BWOHO, 4TO [N NEepBOro BapuaHTa (aKTMYeckon YHKLMK
MPUCYTCTBUS CyMMa OTKMOHeHun F gocturaeTt cBOEro MMHUMAarnbHOMO 3Ha4YeHus npu
Ad =3, a ans sToporo — npu Ad = 7. 3T0 cBMAETENLCTBYET O TOM, YTO B NEpPBOM
crniyyae OTBETbl MPOAYKTOB-MOTpeOMTENE MMEN MeHbLUMIA pa3dpoc OTHOCUTENBHO

YCINOBHOro hakTu4eckoro pentuHra d Rt , a Bo BTopoM — Gornblue.

F

]
P
Vs

7

\/\I—/
|E| | | L1 | |
1 2 3 4 5 6 7 8 9 10

[a—

Ad

o

Pwuc. 2.4. 'ameHeHne CyMMbl OTKMOHEHUI Mexay (PaKTUYECKON 1 TEOPETUYECKON (DYHKLMAMMN
NPUCYTCTBUA ANSA ABYX BapUaHTOB (PDaKTUHECKON PYHKLMU NPUCYTCTBUSA

HanpgenHoe sHayenne Ad, koTopoe oTeevaeT ycrosuio (2.20), nossonsieT
paccuntath R min g max.

R_f Min_4 R¢ — Ad, Ry M= Rf +Ad . (2.21)

Torga napamMeTp WHTEPKBAPTUSIbHOW LUMPOTHI RQ| (puc. 2.5), KoTopbIn

Heobxooum ans onpeneneHna napamMeTpoB coAepXaHUA MArkoro npoekrta MOXHO
paccynTaTb Kak:

Ro =075R; ™ 025R; ™"-05¢Rf ~Ad . (2.22)
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1 Rfmin dﬁf Efmax Q
L Rer )

Puc. 2.5. MapameTpbl ycnoBHON dakTuieckon yHKLUMM NPUCYTCTBUS HEOOX0AMMble AN
pacyeTa nokasaTenen cogepxaHust MSArkoro npoekTa

Mony4yeHHble pacyeTHble 3aBMCUMOCTU ObINM NOMOXEHbI B OCHOBY pa3paboTku
KOMMbIOTEPHOW  nporpammbl  «Soft  Scope», KkoTopas npegHasHadyeHa Ans
opMMPOBaHUS CTPYKTYPbl COAEpPXKaHMs MSArkoro npoekta. MNMporpamma peannsoBaHa
Ha 6ase TabnuyHoro pepaktopa MS Excel 2010 [7]. Ha puc 2.6 npeactaBneHsbl

pesynbTaTbl NPOBEAEHNS HOPMMPOBAHUS UCXOAHOW MaTpuubl R B maTpuuy dﬁ.
[ng aToro ncnonb3oBanuck pacyeTHble opmyrbl (2.1 -2.12).

— = - = = - = - - - - = = - - - - -
A B C|D|E|F|G|H| 1 |Ac|AF|AG|AH| A1 | A1 | AK | AL
UCXOAHBIE AAHHDIE PE3Y/IbTATbl HOPMAJIU3ALUU
2 Panr 2 3 a4 L 6 7 1 2 3 4 5 6 7
OpMeHTaunA Ha co3naHue UeHHOCTH AnA
3 noprebutena 1| 11| 7] 23] 27| S| 27] 1 10| 7] 21| 22| 6| 26] 3
MpHOPUTETHOCTL ITUYECKNX HOPM Nepen
4 KOMEepuecKummn 2| 25| 13| 12 1| 10| 18| 20 24| 12| 12| 2| 19| 16| 26
OTKPLITOCTE K NO3UTUBHON W HEFrAaTUBHON
5 uHpopmaumm 3| 20| 21| 13| 27 6| 26 5 22| 21] 13| 22 9| 23| 10
MpeanouTeHne HOBOTO Haa NPOWNbLIM
6 onbiToM 4| 20| 19 8| 13 9| 27 9 22| 18 8 7| 16| 26| 17
7 PaboTta e yCNOBUAX XEeCTKUX OTPaHNYeHUN s| 19] 6| 11| 15| 8| 18 1 20| | 11] 11] 13| 16| 3
Cnoco6HOCTL ONEePaTUBHO PearMpoBaTh Ha @ @;
8 AWHAMUYecKne U3MeHeHuAa 6| 17 5| 26 2| 15| 25 18 5| 25 4] 25| 21
9 EMOUMOHaNLHaA CTONKOCTE 7| 27| 14| 3| 20| 13| 22| 7 27| 13| 2| 14| 23| 18| 14
10 OnTuMu3m 8| 28] 4| 27| 27| 10| 1] 21 1] 4l 27| 22| 19] 2| 27
11 Pabora e komaHae 9 26] 9o 2 of 1] 4 8) 27| o] 4| 18] 2| s
12 HecraHpaptHoe euaeHue npobnem 10 15| 7| 2| 20| 10 7 \"4 15| 7| 4| 27| 8| 14
13 lMo3uTHeHOE BOCNPUATHE NIOGLIX CUTYALMK 11| s| 8| 14| 27] 3] 15| 2 3| 8| 14| 22| 2] 13] s
14 Crparernyeckoe MblwnexHue 12| 17| 21| 25 5] 3] 7 18| 21| 24 22| 6] 2| 14
15 CHCTeMHOE MblwneHune 13 27| o] 3[1 3| 10| 6 27 9| 2(7 8| 12
16 KpeatmeHocTb 14| 25| 10| 15 11| 10| 1 24| 10| 15| 7| 21| s
17 OTCyTCTBUE OrPAHUYEHUI MbIWNEHUA 15| 10| 17| 4| 27| 9| 26|/ 3 8| 16| 4| 22| 16| 23| 6
18 OpWEHTaUMA Ha cnywaHue B oGweHnn 16| 12| 23| 10 19| 7| 23| 4 12| 24| 10| 13| 12| 19| 8
Pa3ssuTie n NoaaepXKa MEXNMYHOCTHBIX
19 ceAsen 17| 12| 11| 6| 17| 6] 15| 1 12| 11| 6] 12| 9f 13| 3
Kommy auun ANA coxp KOHTpONA
20 Hap coboi 18| 13| 15| 25| 27| 11| 9| 12 14| 15| 24| 22| 21 s| 22
MpUHATHE PELWEeHNN C yYeTOM
21 COBPEMEHHOrO YPOBHA Pa3suTuA 19| 25| 2| 27| 21| 4| 10| 16 24| 2| 27| 1s| 4| 8| 25
XKectkoe cobniogeHne HOpMaTHeHO-
22 NpasoBbIX OrPAHNYEHWIT AEATENLHOCTH 20| 4| 24| 4| 27| 6| 14| 6 2| 25| 4| 22| 9| 11| 12

Puc. 2.6. Pe3synbTaTbl NepeBoga NCXOOHbIX PAHTOB B HOPMUPOBAHHbIE NX 3HAYEHUA
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Kak BWAHO, HOpMMpOBaHME MOXET MoBbiwaTtb (cTonbubl 1, 4) MK NoHMXaTb
(ctonbey, 7) ucxogHblv paHr. Mpu Yyem, cTeneHb NOBbLILLEHUA/MOHUKEHNS MOXET ObITb
[OCTaTOYHO cyLecTBeHHasa (cTonodubl 4, 7).

Ha puc. 2.7 npuBegeH OKOHHbIA MHTEpPdENC pacyeTa YCrnOBHOIO haKTUYECKOro

peirTuHra d Rf . [Ana ero onpegeneHus ucnonb3osanunce opmyrbl (2.13-2.19).

WCXO/JHbIE JAHHBIE

Mnowapne 26,25 255 4,5 235 225 21,5 205 195 185
No Panra 1 2 3 4 5 6 7 8 98
Cuet ECNA 2 3 3 2 5 3 2 3 4
Hakon ¢akr 2 5 8 0 15 18 20 23 27

OTH Hakon ¢akT 0,05 0,125 0,20 0,25 0,375 045 0,5 0,575 0,675
9
1 o 0 o 0 0 0 002 05
PACYET MOKA3ATE/NEW GYHKLIMM NPUCYTCTBUAA
TeopeTuuecxan
HaKoM. nAowaas 0 0 0 0 0 0 0 025 075
Kn7(Hak. Mnow)/27 0,70

DakTHueckan

Hakon.naowans 0,05 0,175 0,38 0,625 1 1,45 1,95 2525 3,2

Knd(uak. Nnow)/27 o 6q YCNOBHbIA paHr

175
10
1
%
0,7

0,75

0 P o} R s T u v w X Y Z AA  AB  AC AD AE ir‘

1n 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

165 155 145 135 125 115 105 95 85 75 65 55 45 35 25 15 075
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
6 0o 4 1 o0 0 1 1 1 0 0 o0 1 0o 2 0
8 28 32 33 33 33 34 35 36 36 36 36 37 37 39 39 40

-

07 o7 080825082 085 08 085 09 09 09 09 0925 0,925 0,975 0,975

-

25 35 45 55 65 75 85 85 105 115 125 135 145 155 165 175 185

46 53 616925 7,75 8,575 9425 10,3 11,2 121 13 13,9 14,83 15,75 16,73 17,7 18,7

Puc. 2.7. PeaynbTathl pacyeTa yCroBHOro aktuyeckoro peintuHra d Rt

PacyeTr napameTpoB YCMOBHbIX rpaHuy pasbpoca npousBogunca ¢
ncnonb3oBaHuem cgopmyn (2.20-2.22). A pesynbTaT BbIBOOUTCA B BUae rpadmnyeckux

obpasos (puc.2.8).

000000
0N ®io~

‘-L- ‘i)l

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

1 2 3 4

11 13 15 17 19 21 23 25 27

5 1< 7 8 o 10 11 12

6)

Puc. 2.8. 'padhmnyeckoe npeacraeneHme pe3ynbTaTtoB pacyeta pa3bpoca Anst yCrnoBHO
dakTnyeckon PyHKLUM NPUCYTCTBUS
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Bbieodbl. OCOBGEHHOCTM WCCNedyeMbIX NapamMeTpoB KOMMETEHTHOCTU  Kak
yNpaBneHYECKON KaTeropum MpOEKTOB BbICOKOW CTEMEHW MArKocTM obycnaenvsaroT
HeoOXOAMMOCTb ANsl MX ONpPEeAEeneHns UCnonb3oBaTh annapaT NOCTPOeHUs PyHKUNIA
NpuCyTCTBUSA. BbisiBNEeHbl 0COBEHHOCTN MOCTPOEHUS TEOPETMYECKMX N (PAKTUYECKNX
(OYHKUMAN  NpUCYTCTBUA C  UCMOSMb30OBaHMEM MeTOoda CpaBHEeHus nnowiagemn.
MpeonoxeH MeTod HaxOXOEHMS YCMOBHbIX rpaHuL, pa3bpoca BaXHOCTW MO
pesynbTatam rpacuMyeckoro aHanusa HaxoXOeHUs  MUHMMAnbHOW  pasHuLbl
OTKMOHEHWU (PaKkTUYEeCKON KPMBOWM OT TEOPETUYECKOW HAKMOHHOM YacTu YHKLMK
npucyTcTBusi. [Mony4eHHble pacyeTHble 3aBUCUMOCTU MOJIOXKEHbI B OCHOBY
pa3paboTaHHOW KOMMbIOTEPHOW nporpammbl «Soft Scope» Ha 6Gase TabnMyHOroO
penaktopa MS Excel.

Mony4yeHHble pe3ynbTaTbl B COBOKYMHOCTW C pesynbTataMu npeablaylimx pabot
OalT  BO3MOXHOCTb MEHEeKepy MSArkoro npoekTa OnepupoBaTb KaTeropuen
KOMMETEHTHOCTb KaK YMnpaBfieHYECKOW MNpv MNIIAHUPOBAHMU COOEPXKaHUSA MpOeKTa.
OnpegeneHne BENMWMYMH  BaXHOCTM UM pa3bpoca BaxXHOCTU  hopMUpyeMbIX
KOMMNETEeHTHOCTEN ANs  NPOAYKTOB-NoTpebutenenm npoekta no3Bonser emy
paccuMTatb Haubonee pauMoOHarnbHble 3HAYeHUs ONUTENbHOCTM MNakeToB paboT,
BbIGOp KOHKPETHbIX BMAOB paboT 1 ANUTENbHOCTb 3a0eNCTBOBaHUSA AN BbINOMHEHUS
nakeToB paboT HeobXxoauMbIX NpenogaBaTeribCKMX PecypCcoB.

lepcnekmuebl OanbHelwux uccsiedosaHUll 6 OaHHOM HanpaeJsieHuu.
MonyyeHHble TeopeTMYecKkMe TOSMOXEHUS U 3aBUCUMOCTU  OOSKHbI ObiTb B
OarnbHenwem anpobupoBaHbl B NPAKTUYECKUX YCMOBUSIX MPOEKTOB BbICOKOW CTENEHU
MSITKOCTW, @ Takke U ApYrMx BUOOB MSATKMX NPOEKTOB.

JNIMTEPATYPA

1. Pay, B.A. Msarkne npoekTbl: OTNUYMTENbHbIE YepTbl, Knaccndukaums, maclTabHOCTb
npumeHeHns po3suTKy [Tekct]/ B.A. Pay // YnpaBniHHS npoektamu y po3BWUTKY CyCninbCTBa.
IMpnCKOpEeHHS PO3BUTKY OpraHisaLiii Ha OCHOBI NPOEKTHOro ynpasniHHA: Te3. gomn. VI MixX. KoHD.
21-22 tpaBHs. — K.: KHYBA, 2009. — C.156-158.

2.Anb Atym Moxammag ®ams Axmaa. KoHuentTyanbHass MoOAenb NfaHUMpOBaHWs
coepXXaHnss MSArkoro npoekta Ha ocHose cepBucHon mogenu [TekcT)/ Anb Atym Moxammapg
®anz Axmag // YnpaeniHHA npoekTamu Ta pO3BUTOK BUPOOHMUTBA: 36.Hayk.np. — JlyraHcbk:
Bua-so CHY im. B.lans, 2014 - Ne1(49). - C.172-180.

3.Anb Atym Moxammag ®am3 Axmaa. MeToa nnaHUMPOBaHWUS COAEPXKAHWUST MSATKMX
NPOEKTOB MO KPUTEPUIO BaXHOCTM (HOPMUPYEMbIX KOMMeTeHTHocTen [TekcT]/ Anb ATym
Moxamman ®am3 Axmag // YnpasniHHA npoekTamu Ta po3BUTOK BMPOOHUUTBA: 36.Hayk.np. —
Jlyrancek: Bug-so CHY im. B.[lans, 2014 - Ne3(51). - C. 121-133.

4. Pay B.A. MeTogonornyeckne MeTpYKN Hayku ynpasrneHus npoektamu [Tekct]/ B.A. Pay
/l YnpaBniHHA npoekTamu Ta po3BUTOK BUpoOHUUTBA: 36.Hayk.np. — JlyraHcek: Bua-8o CHY im.
B.Oans, 2014 - Ne3(51). - C. 11-17.

5. Xunu k. Ctatnctnka. Coumonornyecckne u MapKeTUHroBble uccrnenoBaHus [TekcTt)/
k. Xvunu. 6-e mn3a.; nep. ¢ adrn. lNog obwen pea. k. d.-m H. A.A. PygeHko. — K.: O0O
«dnaCodttOMNy»; CMNG6.: Nutep, 2005. — C.123-143.

6. bywyes, C.O. OuHamiyHe nigepctBO B ynpaBrniHHi npoektamu [TekcTt]: MoHorpadis /
C.0. bywyes, B.B. Mopo3sos. — K.: YkpaiHcbka acouiaLis ynpasniHHs npoektamu, 1999. — 312 c.

7. ViBaHoB, .. Microsoft Excel 2010 ans kBanuduunpoBaHHOro nosnb3oBaTtens [Tekct] /
N.N. MBaHoB. — M.: Akagemust AnTu, 2011. - 243 c.

PeugeH3eHT cTaTTi CraTTa Hagiiwna oo pegakuii
O.T.H., 4.e.H. npod.PamaszaHos C.K. 20.10.2014p.

14 “YnpaBniHHS NpoekTamu Ta po3BUTOK BUpobHuuTBa”, 2014, Ne 4(52)



