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Anomauyia—Iloxka3ano, o TPaHCIIOPTYBAHHSA Abstract—It has been shown that the transport of large-sized
BEJUKOra0apuMTHUX BAHTAXKIB € NPOEKTOM, B SIKOMY KOMaHJa cargoes is a project in which the latter team constantly faces the
OCTAHHBOTO TOCTIHO CTHKAETBCSI i3  iHTEJEKTyaJIbHUMH intellectual risks of counteracting the environment in the form of
PHM3MKAMH NPOTHIII  OTOYYIOYOIr0 CepeAOBHMINAY BHIVISII subcontractors (roadmakers, electricians, road inspectors, etc.)
cyOmiapsigHukiB  (IUIAXOBUKIB, €JIEKTPUKIB, aBTOiHCHEKii, for the implementation of individual stages of the project.
TOII0) BUKOHAHHIO OKPEMHX eTaliB MPOEKTYy. Y NPaBJIiHHS IUMH Managing these risks involves various forms of cooperation with
PHM3MKAMH MiCTHTB Pi3Hi opMu criBnpami i3 cyonmiapsiaHukamm, subcontractors, from the merger (SCRUM-technology) to the

— Big 00’ennanna (SCRUM-TexHo10ril) 10 KOHKYPEHTHOITpH i3 game with the "opponent". The adaptive complex structure of
«CYNPOTHBHUKOM». 3aNpONIOHOBAHO AJANTHBHY KOMILIEKCHY the project activity on transportation of large-sized luggage is
CTPYKTYPY TEXHOJIOTii NPOEKTHOI NisuIbHOCTI 3 TepeBe3eHHs offered, which provides at the beginning of each stage the
BEJINKOra0apuTHOro 0Oaraxky, sika mnepeadadyae Ha I0YaTKy identification of the form of cooperation with the subcontractor
KOKHOIO0  eTamy  BHsBJeHHd  ¢opmm  cmiBmpami i3 and the flexible technology of work with it. The aim of the work
CcyOnmiApsIAHNKOM Ta THY4YKY TEXHOJIOTiI0 po0OTH i3 HUM. is to reduce the time and cost of implementing large baggage

transportation projects by managing the intellectual risks of
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counteraction from subcontractors of the project through the
development and implementation of an adaptive integrated
structure of the project activity technology, which foresees, at the
beginning of each phase of the project, the identification of the
form of cooperation with the next subcontractors and the flexible
working technology with them.To achieve this goal, the following
tasks were set and solved: analyzed problems of transportation of
large-sized cargoes and revealed design features of such activity;
Estimated intellectual risks of counteraction to project activity
from 'subcontractors" of the project; proposed adaptive
complex structure of technology project activity, which combines
SCRUM technology and game; the industrial tests of the results
of the research with a positive technical and economic effect have
been carried out. The results of the work were used in the system
of support for the adoption of design decisions in the context of
intellectual risks "SOLINTR". The system "SOLINTR" was
involved in the PEO "ECHO" when planning and equipping the
project of transportation of large-sized cargo at a distance of 235
km with a positive technical and economic effect.

Knrwuogi cnosa—eenukozadapumni
pusuxku; SCRUM-mexnonozii;
KOMnieKcHa cmpyKmypa

BaAHMAadICL;
KOHKypeHmHua zpa;
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adanmuena

Keywords—large-sized cargoes; intellectual risks; SCRUM-

technology; competitive game; adaptive complex structure

I. Bcrvn
IlepeBe3eHHsT  CIEIiaIbHOrO BaHTAXY — OIWH 3
HAWCKIAIHINIMX BHUIIB BaHTa)xomepeBe3eHb. (OCOOTUBICTH
CHeliaJbHUX  BaHTaXIB  (BaXKKa  JOPOXKHA  TEXHIKa;
BEJIMKOrabapuTHi 00uKwy; KOMOaiiHH; Hadrorazose

00JTaTHAHHS, BEpCTaTH Bnpo6Hquro TpHU3HAYCHHS; pr61/1
Hera0apuTHI €MHOCTI; CKJIaJHI apXiTeKTYpHI KOMIIO3HIII,
TONIO) TIONATa€ B TOMY, IO 3a CBOIMH TEXHIYHUMHU
XapaKTePUCTUKAMH  BOHH HE  MOXYTh  IEPEBO3ZUTHCS
3BUYAMHAM aBTOTPAHCIIOPTOM 1 MO JOporax 3arajabHOro
KOPUCTYBAaHHS; II¢ MO)Ke OYTH TPOMHMCIIOBE, Ba)KKOBaroBe
oOnamHaHHA Ta TEXHIKA, CKJIagHi, BeJNUKOrabapuTHI Ta
HeraOapuTHI KOHCTPYKIIi, TpyOH Ta iH. (puc. 1).

Puc. 1. BenukorabapuTHHI1 BaHTaX Ha aBTOMOOLIBHIM ruiaTdopmi (poTo ¢
caiity kommasii DSV)

s mepeBe3eHHs CIEliaNbHUX BaHTAXKIB PO3POOIISETHCS
cnemianpHuit  Mapupyt|1], BI/IGI/IpaGTBCH creniagbHUH
TPAHCIIOPT HA TPOCKTYETHCS crierjianbHe o0NamHaHHS |2,
3].Po3ristHeMO Taky AisUIBHICTH B SIKOCTI POEKTHOI, OCKUJIBKH
BOHA, sIK MPAaBWJIO, YHIKaJbHA, OOMEXEHa B Yaci Ta pecypcax,
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BUKOHYETHCSI OKPEMOIO KOMaHJI0k0, Ma€ YiTKO OKPECICHY METY
i B Ipoleci BUKOHAHHs NPOTHIIE BHYTPILIHIM Ta 30BHIIIHIM
pH3HKaM, sIKi Ha [IeH POEKT OYiKYIOTh [4].

[Ipu peanizanii NomiOHOrO MPOEKTY B JESKUX BHUMAJKAX
HeoOXiJHO MiJHIMATH JIiHII eneKTporepenay abo HaBiTh
3MIHIOBATH JIAaHMWA(T, IO HE 3aBXKAU «II0A00AETHCS)
BIIMIOBITaJIbHAM 3a Iie 0co0aM. TpymHOII TaKOro epeBe3eHHS
MOJIATAIOTh TAKOXK B TOMY, IO JJISI TIPOEKTY IOBHHEH OYTH
pO3pOOJICHHI YK€ TOYHHMH IUIaH, OCKIJIBKH Bifl KOXXKHOTO
PHU3UKY 3aJICKUTh 00CAT 30UTKIB 1 pe3yJIbTaT IICPCBE3CHHS.

Take IPOTUCTOSIHHS PU3KKIB MPU3BOMUTH IO BiAMiHHOCTEH
IUIAHOBOI Ta (DaKTUYHOI TPUBAJIOCTI POOIT. 3aTpUMKH
BHUKOHAHHS MMPOEKTY OJIHUM 3 YYaCHHKIB TPU3BOIUTH, B CBOIO
yepry, mo mtpady ado BIACYTHOCTI HAroOpoa¥ y IHIIOTO
y4acHHUKa TMpoekTy. lle MpPU3BOAUTH 0 HECTPaBETUBOIO
posnoniiay mTpadiB Ta HArOpoJ i, K HACTIJIOK, 0 BiJICYTHOCTI
MOTHBAIIIT 10 CKOPOUEHHSI TEPMiHiB BUKOHAHHS TIPOEKTY [5].

Jyxe Benuka Mipa pU3HKIB, SIKI CYIPOBOIXKYIOTb TaKHii
MIPOEKT BU3HAYAETHCS TAKOXK 3HAYHHUMHU BUTPAaTaMHU Ha IXHIO
KoMITeHcalio [6]. IcHyloTh Tpu THIIOBI cTpaTerii pearyBaHHs
Ha TIOSIBY pU3UKIB, 3[aTHHX HEraTMBHO BIUIMHYTH Ha
JIOCSITHEHHS 1IiJIel TIPOEKTY: YXHWJICHHS, Iepeada i 3HKEHHSI.
UYerBepTa crpaTeris — NPUHHATTS, MOXKE BHUKOPHUCTOBYBATHCS
SK JUIi HETaTUBHUX, TaK 1 Ui TIO3UTUBHUX PH3UKIB
(cnpustiuBux MoximBocTed). KokHa 3 1mx —crpaterii
pearyBaHHs Ha PM3HMKHU 3AIHCHIOE PI3HUH 1 YHIKaJbHUH BIUIUB
Ha CTaH PH3HKY. OOpani crtpaterii TOBUHHI BiJIIOBIIaTH
MMOBIPHOCTI HACTAHHs PH3HKY Ta HOro BIUIMBY Ha 3arallbHi
LTI TIPOEKTY.

B mincyMky wMaemo Taki  BJIacTHBOCTI yl'[paBJ'IiHHH
MPOCKTAMH Y IHX YMOBAX: HasIBHICTh KUTBKOX yIIaCHI/IKlB
HEBH3HAYEHICTh ITOBEIHKH yqaCHI/an KOHQUIIKT lHTepeCIB
YYaCHHKIB, B3a€EMO3B’S30K TMOBEIIHKH (HAsBHICTH BiJJOMHX
yCiM y4acHHMKaM IpaBWJI MOBEAIHKH), PalliOHAJIBHICTD PIllIeHb,
mo npuiiMarotees [7]. Taki 0coOIMBOCTI NpH HAABHOCTI
37IarOAW MK YYaCHHUKaMU BOCXOJASATH IO AYTCOPCHUHTY Y
Burisigi SCRUM-TexHoJIOrIMH yIpaBiiHHSA TpoekramMu [8], a
IIPH BiJICYTHOCTI Takoi — 10 Teopii irop [9].

II. META POBOTU

Meroo poOOTH € 3HW)KEHHS TEpMIiHIB Ta BUTpaT Ha
peami3aiifo  MPOEKTIB  IEPEBE3CHHSA  BEIMKOrabapUTHOTO
0araXynuisixoM yIpaBIiHHS 1HTEJICKTYaJIbHUMH PpH3HKaMH
MPOTHIIT BiJl CyOMiAPSIHUKIB MPOEKTY 3a PaxyHOK PO3POOKU
Ta BIPOBADKEHHS AaJalTHBHOI KOMIUIEKCHOI CTPYKTYpH
TEXHOJIOT1] MPOEKTHOI AisTBHOCTI, sIKa rependavyae Ha MoYaTKy
KO)KHOTO €Tary TIPOEeKTy BHSBIEHHS (OpMH crhiBopami i3
YEeproBUMH CYOHiIPSIHUKAMH Ta THYYKY TEXHOJIOTII0 pOOOTH
13 HUMU.

Jus nocsrHeHHs 1i€l MeTH B poOOTI Oynu mocTaBiieHi i
BUpIIIEHI HACTYNHI 3ajadi: TNpoaHali3oBaHl MpoOIEeMHU
TPAHCIIOPTYBAHHS BEJIMKOraO0APUTHUX BAHTAXIB 1 BUSBICHI
MIPOEKTHI O3HAKU TaKol JisUTBHOCTI; OLHEHI 1HTEJIEeKTYyallbHi
PHU3UKH TIPOTUAIT POSKTHOI AiSUTHHOCTI BiI «CYOIIiAPSTHUKIBY
MIPOEKTY; 3alpOINOHOBAaHA aJaNTHBHA KOMIUIEKCHA CTPYKTypa
TEXHOJIOTI] TMPOEKTHOi AistibHOCTI, ska moeanye SCRUM-
TEXHOJIOTII0 Ta KOHKYPEHTHY Tpy; 3/ifiCHeHI BHpOOHUYI



BUIIPOOYBAaHHS PE3YJbTATIB JIOCHIPKEHHS 13 IO3UTUBHUM
TEXHIKO-EKOHOMIYHUM e()eKTOM.

III. BUKJIAJZEHHSI OCHOBHOI'O MATEPIAJIY

Po3risiHeMo 30BHINIHI PU3HUKH, TOOTO TaKi, sIKi MOPOIDKYE
TypOyJIeHTHE OTOUYyIOYE MPOEKT CEepeAoBHIIE. Yci 3a3HayeHi
BHUIIIE TIPOTHCTOSIHHS BIJHOCSTHCS caMe JI0 TaKHX DPHU3HUKIB,
ajpKe CyOmiIPSIAHUKY JIFOTh 32 MEXKaMH TIPOEKTY.

B mHaiimpocrimoMy BUNAAKy YCi pPU3UKH MAalOTh DIBHY
WMOBIpHICT, BHHUKHEHHs (puc. 2, a). Taka rimorernyHa
CHUTYaIlisl BIJINIOBIJIa€ PIBHIO «IIOBHUI Xa0C» 1 HE 3yCTPIHaETHCS
y BHIAJIKaX, KOJIM PU3MKH BHHHUKAIOTH SIK MPOTHIIS 3 OOKYy
OIyXOTBOpPEeHUX 00’ekTiB. Ha puc. 2, 6 HaBeJCHUI BHIIAJIOK,
KOJIM  OTOYYIOYE  CEpEelOBHIE  BXKE  CTPYKTYPOBAaHE,
WMOBIpHICT, BUHUKHEHHS PU3HKIB pi3Ha, ajie IXHs M0sBa BCE
11e He mepcoHidikoBaHa.

TypOyJieHTHe

Mynxr

oToYyI0Ue pHGyTTA
cepeaoBuine
CTOXACTHYHE
Pusuk 1
ITyHKT
Bianpaeaenn
a)

TypOyJjieHTHe
oTouyI0Ye

cepenoBuie
CTPYKTYypOBaHe

Mynxr
npuGyTTS

Mynxr
BinmpasacHH

TypOyj1enTHe
oToYyIoue
cepeaoBMIle
iHTeJleKTya/IbHe

ynxr
npuGyTTS

Mynxr
BinmpasacHH

6)

Puc. 2. Cxema B3aeMO/Iii IIPOEKTY MEPEBE3CHHs BEIMKOrabapuTHOrO BAHTAXY
i3 pu3MKaMH: a — CTOXacTHYHHMH; O — CTPYKTypOBAaHHMH;
B — IHTEJIEKTya IbHUMU

Hapemri, puc. 2, ¢ MICTUTh O3HaKH IHTEJEKTY: pillIEHHS
PO PU3MKOBY IO HA MPOEKT IPUHMAE JIT0ANHA (200 ITY4YHUI
IHTEJIEKT), MEHEIDKEpP MPOEKTY 3MYIICHUH YIPaBIISATH TAKUMHU
pHU3UKaMH 3a JOIIOMOT'OK0 TEOPii irop.
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3actocyBaHHs Teopii irop B YOpaBIiHHI HPOEKTAMH
JIO3BOJISIE JTIOCTOBIPHO TIPOTHO3YBAaTH HANOULIBII HMOBIpHHI
pe3yibTaT TMOAIA Ta 3MEHIIyE 4Yac, SIKMA BHUTpPAdacThCs Ha
takuii mporHo3 [5]. Ilpm mpoMy MaTemaTuuHa Teopisi irop
JIO3BOJISIE BKIIIOUUTH 10 PO3TIISAY TakKi acrleKTH YIPaBIIiHHS
npoektamu, sk 3HaHHA [10, 11], xoHpmikTh [12], npuHAHITTS
piwens [13], repminn[14 — 16] Ta pusuku [17].

TakuMm dYMHOM, MaeMoO, SK MIHIMYM, JIBOX YYaCHHKIB
MPOCKTY: OpraHi3allis, sAKa 3AiHCHIOE TMPOEKT MepEeMIillleHHS
BaHTaXXy, Ta 1HPPaCTPyKTypa Ha NUIIXY TAKOTO MEepEeMIiIleHHS,
sIKa, M SIKO Ka)Xy4dH, B IIbOMY IIepeMillleHH] 3amikaBiieHa. J[o
LBOTO CIiJ A0JaTH, MO (PaKTHYHO Taka iH(PpPACTpyKTypa, SK
MIPaBWJIO, CKJIAJIAETHCS 3 OKPEMUX «YYACHHUKIBY», a B3aEMOIIs 3
HEI0 PO3MAJAEThCs Ha KUIbKa TONApHUX B3aEMOJIIH i3 30BCIM

Pi3HUMU IHTEepecaMH, BUKOHABIIMU Ta IHIITUMHA
MOXKJIMBOCTSMH Ta OaKaHHAMHU.
Pomi peaTbHUX IHTEJIEeKTYaJIbHUAX MapTHEpiB-

CYNPOTHBHUKH, 0€3 SIKMX OIHY 3 LUX MpoOieM po3B’s3aTH
HEMOJXJINBO, MOXYTb OYTH IHTEpIIPETOBaHI B HPOEKTHOMY

MEHEKMEHTI  SIK  «ApYyr», «Oalmyxuii ydacHUK» abo
«CynpoTHBHHK». ToMy Tepel IOYaTKOM KOHKPETHOTO
MoTOYHOro  ayrcopcuHry [18]  HeoOXimHO — crmovatky
inenTugikyBaTH, 10 SKOi 3 IMX pOJEH BiJHOCHUTHCS

TUMYAacOBUH MapTHEp, a MOTIM, 3aJIEKHO BiJl pe3yJbTaTy,
3aInpoIOHYyBaTH HOMY Miclle B uepropomy cpuaTi Ckpamy abo
«BHUKJINKaTH Ha KOHKYPEHTHY Ipy».

B pesynbraTi Ans npukiagy 3 IEpeBE3eHHS CrHeliabHUAX
BaHTAXXIB OTPUMYEMO aJalTHBHY KOMIUIEKCHY CHCTEMY
VIpPaBIiHHS  TPOEKTOM, sKa  Iiependadyac  HasBHICTH
ueHTpanbHoro siapa (LIS1) — mpoekTHOro MeHemKMEHTy — Ta
nepudepiiHuX  CyOmiApSMHWKIB, JO SKUX  IOCIiJOBHO
3BEPTAETHCS SAPO 1 3aKITI0YAE 13 HUMH Pi3HI yMOBH BiJHOIICHb
(puc. 3).

Jlauti miIKIroUaeThCs iHTENIEKTyallbHA CUcTeMa (HAPUKIIA,

HEeWpoHHa Mepexa), sIKa po3Mi3Hae o0pa3 CyOIiapsIHUKA:
«Ipyr» abo «CYMPOTUBHUKY.

Puc. 3. Cxema aganTHBHOI CHCTEMH YIPABIIHHSA I[POCKTOM IEPEBE3CHHS

BeluKkorabaputHoro  Oaraxy:1 —  3a0e3ledeHHs — CHEL{aJbHOrO
TPaHCIOPTY (SCRUM); 2 - HaBaHTa)KCHHS (SCRUM);
3 — 3a0es3rneyeHHs OPOXKHBOrO pyxy (rpa); 4 — 3abe3nedyeHHs

CNEKTPUYHUX Mepex (rpa); 5 — HIArOTOBKAa MOCTIB Ta TyHeNIB (Tpa);
6 — po3anTaxkeHHs (SCRUM)

B 3amexxHocti  Big  pe3yabTaTiB  pO3Mi3HABAHHS
BHUKOHYIOTBCSI aYTCOPCHHI YAaCTHHH MPOCKTY B paMKax
norouHoro cnpuaty SCRUM-texHomorii abo 3miiCHIOETHCS
BHUKITUK «CYIIPOTHBHHUKAY» Ha KOHKYPEHTHY TDY.



B poOoti B sAKOCTI 00’€KTY AOCTIIKEHHS PO3TIISANAETHCS
MIPOIIECBUKOHAHHS MPOCKTY ab0 MpOrpaMH TPaHCIIOPTYBaHHS
BEJIMKOra0apUTHUX BaHTAXKIB.

B nmesikux BUNagKax el MpoIec CTUKAETHCS 13 MPOTHIIERO
3 OOKy pI3HHX IHTEJIEKTYaJbHUX OpraHi3alii-cyorniapsaHIKIB
(HanpuKIaa, NULIXOBHUKIB, JIEKTPHKIB, aBTOIHCIEKIIiT, TOIIO), 3
SIKUMH JIOBOAUTBCS 200 JOMOBIISATHCS 1, HaBiTh, TUMYacOBO
3aJy4atu iX O KOMaHAM NPOEKTYy, ab0 BCTYMATH i3 HHUMHU B
KOHKYPYIOUY 3a 4ac, pECYpCH Ta KOILITH IPY.

VY nux oprasizariiif pi3Hi I i KOXKHA IIiJIb Ma€ BapTICTh.
[HTeNneKkTyanpHICTh 1HQPACTPYKTYPH BHU3HAYAETHCA THM, IO
BOHA PO30MTa HA ITiICUCTEMH, KOXKHA 3 KX NPUAMaE pillleHHS
3a JIOTOMOTOIO JIFO/INHH.

Ilini TpaBwiB, $K MNPaBWIO, KOHKYPYIOYi, HAIPHUKIAL,
MepIIOMY TPABIIO MOTPIOHO MEPEBE3TH BaHTAX 4epe3 MICT, a
IPYrui  «HE XOue» pPEKOHCTPYIOBATH MICT, I€pPEeKpHUBaTH

MOPOKHIA ~ pPyX, BHTpayaTd TpOIN  HAa  BIAMOBIIHI
[TOB1IOMJIEHHSI, TOIIO.

Pegynmbratn  po0OTH  MIATBEPIKYIOTH  MOXKIIMBICTH
€(QEeKTUBHOIO BHKOPUCTAHHS JJIsl YIPABIIHHS IIPOEKTAMH
MepEeBE3CHHsI  BEIIMKOra0apuTHOTO  BAaHTaXy  riOpHIHOL

KOMOIHOBaHOI CHUCTEMH, sSKa Ha KOXXHOMY eTari IpOeKTy
BUSIBISIE KPH3HM, IO BWIUIMBAIOTH BiJl IO3UTHBHOI a0o
HeraTtuBHOI Aii cyOmiapsimHukiB.J[ns mporuaii nuMm Kpuzam
cHCTEMa CTBOPIOE THMYACOBI IPYIH BUKOHABIIIB, IOYMX 200 B
pamkax SCRUM-texHomorii ympasiniHHs, abo 3rigHo i3
NMpaBWJIaMd  KOHKypeHTHoi  rpu.Bce 1me  mo3Bomsie
NPUIIBUANINTA BHUKOHAHHS TMPOEKTY B MLUIOMY, a TaKOX
3a0M[aqUTH 3HAYHI KOIUITH YCIM y4YacHHKaM IPOEKTHOL
JIiSUTEHOCTI HA BUKOHAHHI KO)KHOT'O 3 €TaIliB OCTaHHBOTO.

BUCHOBKHI

[poananizoBaui npoGieMu TPaHCIIOPTYBaHHS
BEJIMKOra0apUTHUX BaHTAXIB Kpi3b 00’€KTH 13 PO3BHHEHOIO
iHppacTpykTyporo (MicTa, MaricTpajibHi NUISXH, TOWIO) 1
BUSIBJIEHI ITIPOEKTHI O3HAKM TaKOi JisUIHOCTI: YHIKaJbHICTH
KOXKHOTO TIpOIeCy, HAasSBHICTh LI, OOMEXEHHs B daci Ta
pecypcax, KOMaHjia IpOEKTy, TOIIO.IHTeNeKTyanbHI PH3UKU
MPOTHIIT TPOEKTHIN MisIPHOCTI BHUIUIMBAIOTH 13 PI3HUX
IHTEpECIB IeIKUX CYOMiPSAHUKIB, Y4acTh B MPOEKTI IS SKHX
€  BUMYIICHOI  (HANpWKIAJ,  aAMIHICTPaTHBHO)  Ta
30MTKOBOI0.3aIPOIIOHOBaHA aZlanTHBHA KOMIUIEKCHA
CTPpYKTypa TEXHOJOIil MpPOEKTHOI MisUTBHOCTi, s5Ka, B
3aJ@KHOCTI  BiA  iHTepecy  CyOmigpsAHWKA,  3MYIIYeE
MEHE/DKMEHT TpOoeKTy mnoeanyBatucs i3 HuM y SCRUM-
KOoMaH 1y 200 TIOYMHATH i3 HUIM KOHKYPEHTHY TPY i3 BTpaTamMH.
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