InenTudikoBaHo OCHOBHI (haKTOpU PHU3UKY BaHTAXKOBJIACHUKIB y TPOIECi TpPaHCHOPTYBaHHS,
cOpMOBaHO €KOHOMIKO-MATeMaTUYHY MOJIENIb ONTHUMI3allil CXeMHU JOCTaBKM BAaHTAXIB 3 ypaxyBaHHSIM
PH3HKIB.

KutouoBi ciioBa: cxema JIOCTaBKH, PU3HUK, MOJIENb, ONITHMI3aIlis, 4yac, AKiCTh

Identified the main risk factors for cargo, formed the economic and mathematical model of
optimization schemes of delivery of goods taking into account the risks.
Keywords: delivery scheme, the risk model, optimization, time, quality
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APXITEKTYPA BIZIKPUTOI P2P XMAPHOI CUCTEMH

3anpornoHoBaHa apXiTeKTypa BiAKpHUTOI XMapHOi cucteMu Ha ocHOBI P2P wmepexi. Peamizamis takoi
apxITeKTypH J03BOJsiE TOOYMOBY mpuBaTHOI abo myOmiuHOi XMapHOi cuctemMu. OmnucaHa KOHIICTIIIIS
noOynoBu P2P mepexi Ta B3aeMozito KilieHT-xMapa. Onucanuil 3arajJbHAN MPOTOKOJI OOMIHY TAHUMH MIXK
KIIIEHTaMH Ta XMaporo.

KiiouoBi cjoBa: BHCOKONPOMYKTHBHI OOYMCITIOBAbHI CHUCTEMH, XMapHi oOuucinenHs, P2P
CHCTEMH, CIIUIbHI XMapHi CHCTEMH.

Beryn. Ictopis cTBopeHHsS mipiHroBUX cucteM, Peer-to-Peer, abo P2P mouanacs 3i
cTBOpeHHs jaetieHTpaiizoBanux Mepesxxk USENET (1979), FidoNet (1984), Napster (1999).
Ananoriyauii ~ npuHIMI ~— TOOYIOBM  OJHOPAHTOBUX  DPO3MOAUIEHHMX  MEPEX
BUKOpUCTOBYBaBca B 1984 pomi B po3po6bmi apxitektypu Advanced Peer to Peer
Networking ¢ipmu IBM [1]. IlepeBaru BUKOpHUCTaHHS MIPIHTOBUX CHUCTEM MOJIATAIOTh Y
PO3MOiI Ta 3MEHILIEHHI BapTOCTI BUKOPUCTAHHS CUCTEMH, OJHOPAHTOBOMY 00’ €HAHHIO
pecypciB, MacITabOBaHOCTI Ta aBTOHOMHOCTI cucTeMU. [lipiHroBi CUCTEMU JTy>Ke ITUPOKO
BUKOPUCTOBYBAJIUCS Y Tally3l 30epiraHHsi Ta oOMIHY JaHUMHU MK KOpUCTyBayaMu (1HO/II
KOPUCTYBaui TOPYIIyBaJld AaBTOPChKI MpaBa Ha PO3MOBCIODKEHHS MYIbTUMEAIHHOT
iHpopMmarllii B Takux Mepexkax, Hanpukian KaZaA, EDonkey, Napster). Inmmvu
NpUKIadaMHi MIPIHTOBUX OOYMCITIOBANIbHUX cHucTeM € mpoektuSETI at Home [11],
Folding@Home, World Community Grid (IBM) ta BOINIC[14]. B TenekomyHikariiiHii
rajgysi yCIilmrHO 3apekoMeHayBaiia cebe cuctema SKype, ska Takoxk moOymoBana Ha P2P
TEXHOJIOTi.

[llupoke BukopuctanHs xmapuux cuctem, Cloud Computing, mnouanacs 3
peoprasizanii 0OYMCIIOBAJBLHUX MOTYKHOCTEH JaTa LEHTpy KommaHii Amazon, ska
CTBOpHJIa MOXIIUBICTh BUKOPUCTAHHS BipTyanbHux cucteM kiacy |AAS (Infrastructure as
Service). Xoua cama ifmest XMapHUX cucTeM Oyna 3ampornoHoBana [Ixonom MakKaptu
(JohnMcCarthy) me y 1960-x pokax i1 posuHena y Jyrmacom Ilapkxinom (Douglas
Parkhill) y [12]. Hagaxni otpuMaiu po3BHTOK iHII KJIach XMapHUX CUCTEM, Taki sk PAAS
(Platform as a Service), SAAS (Software as a Service). ['onoBHI nepeBaru BUKOPUCTAHHSI
XMapHUX CHCTEM MOJIATAIOTh y MiHIMI3allil pecypciB Ha MIATPUMKY 1HPPACTPYKTYypU JaTa
LHEHTpIB Ta MacmTaOyBaHHI MOTYKHOCTeH. CydacHHM PpO3BUTOK XMAapHUX CHCTEM
MEPEeHIIoB y MIIOMKUHY CTBOPEHHS MyOIIYHUX, IPUBATHUX Ta FOPUTHUX XMAPHUX CUCTEM.

Ines 00’eaHaHHS MIPIHTOBUX CHUCTEM Ta XMAapHUX OOYUCIIEHBb MOJSTa€ y CTBOPEHHI
XMapHOTO CEPBICY, 1€ 00UYHCIIOBAIbHI MOTYKHOCTI TPUBATHOTO 200 MyOI1YHOTO CEPBICY
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PaaS OymyTe HamaBaTH caMi KOPHUCTYyBadli 3a CXEMOK CHIIBHOTO BHKOPHCTAHHS
obuncaroBagbHUX pecypciB. KopuctyBaui Takoi cmcremu Community Cloud [13]
OTPUMYIOTh MOXJIMBICTh 3aBAaHTAXKUTH OOUMCIIIOBANBHY 337auy y P2P xmapy, a y BUIbHUI
Yyac HaJlaBaTy MEBHUM 0OCST BUIbHUX OOYMCIIOBATLHUX PECYPCIB IHITUM KOPUCTYBAaUaM.

Meta po6oTn. Metoro poOoTH € AOCTIIKEHHS apXITEeKTypHU MIPIHTOBUX MEPEKEBHUX
CHUCTeM JJisi BHUKOPUCTaHHS y MOOYIOBI BIiZKPUTOI XMapHOI CHCTEMH 3 MOXJIHMBICTIO
piBHONPABHOI y4acTi CTOpiH. Y poOOTI MPOMOHYETHCS PO3TISAHYTH HAWOUIBII THIIOBY
apXITEKTypy MOOYIOBH XMapHOI CUCTEMHU 3 BUKOPUCTAHHSM MIPIHTOBUX MEPEXK.

- Apxitektypa P2P xmapHoi cuctemn. Apxitektypa P2P xmapHoi cuctemu mae
TaKi CKJIa/I0BI:

- KJTIEHT 31
BCTAHOBJICHOIO  BIPTYaJIbHOIO
MalIMHOI Ta JOCTYIOM [0
Mepexi [HTepHeT;

- IICHTPATI30BaHHM
CepBEp peecTpallii;

- cUcTeMa  aBTOpH3allil
KITIEHTa, KA TaKOX BUKOHYE

H1paxyHOK KUIBKOCTI
BUKOPUCTAaHMX Ta HaJaHUX
THIIM KOpHCTyBauyaM
pecypciB;
- cHcTeMa posnomainy . ~.
HaBaHTa)XeHHsI (OanaHcep); N VR AR e :
- IIEBHA KUIBKICTb | [ i :

CepBepiB 3  BIPTYaJbHUMHU :
MalliHAMH, SIKi ~ HaJaloTh
O00YHCITIOBAIBHI  MOTYXHOCTI
KJIIEHTaM;
TPAHCIIOPTHUI PIBEHb e i
nepeaayi JaHux 3a ’ '
nornomororo HTTPS 3anuTiB 3
¢opmatamu JSON, XMLP08 ¢
nepenayl KJI€HTChKUX Puc. 1 —ApxitekTypa BIAKPUTOI XMapHOi CUCTEMHU
BXIIHUX Ta BUXIJHUX JaHUX.

Konuenuis odunciaens y Binkpuriii P2P xmapHhiii cucremi

bazosi npunnunu nodynosu P2P xmapHoi cuctemMu noasratoTe y HACTYITHOMY:

- KOPUCTYBa4 TOTY€E 3axXUIIEHUNA OaWT-KOJA MJIi BUKOHAHHS y XMapi 3 MOXKJIUBICTIO
map-reduce;

- KOPUCTYBa4 PEECTPYETHCSI B XMApHIA CUCTEMI 32 JOMOMOIOI IEHTPai30BaHOIrO
cepBepy peecTpariii;

- CHCTEMa aBTOPHU3allii J03BOJISIE€ KIIEHTY 3a15ITH IEBHY KUIbKICTh OOYHCIIIOBAIBHOTO
pecypey;

- CUCTEMa aBTOpH3allil JO3BOJIIE€ CEPBEPY 3apeecTpyBaTUCS B XMapi 1 HAJaTH NEBHY
KUTBbKICTh OOYHCIIIOBATLHUX PECYPCIB IHIIUM KIIIEHTAM;

- KopucTtyBaul P2P o0uucoBalibHOI XMapH HAJal0Th BUIbHI PECYpCH JJisi BAKOHAHHS
0alT-KOy 1HIIUX KOPUCTYBAYiB y BIpTYaJIbHOMY CEPEIOBUIIL;

_____________________
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- KOPUCTYBa4 PO3MIIIy€E MPOTrpaMy 1 JaHl y 3aXHIICHOMY BHUTJIAII B OalaHcep s
BUKOHAHHSA Y XMapi;

- OaymaHcep po3MilIye 3a/1a4i KOPUCTyBada Ha BUIBHUX pecypcax P2P xmapu;

- pe3yAbTaTH OOYHCIICHD Y 3aXHILEHOMY BUTJISI EPEIal0ThC KOPUCTYBAUEBI;

- KOPUCTYBa4 Ma€ MOXKJIUBICTh PO3MICTHUTH CTUIBKM 3a7ad, CKUIBKH PECypcy BiH
HaJaB MPOTATOM BHKOHAHHS 33124 BiJI IHITUX KOPUCTYBAYIB 3a MOMEpeIHIN Jac;

- KJIIEHTA MOXKYTh OyIyBaTH BJACHI CETMEHTH XMapH 1 PO3MOJUIATH BHKOHAHHS
3a/1a4 TUTbKH Ha MEeBHI MHOXKHHI CEpPBEPIB.

- IIporokoa 06Miny nanumu. [IpoTokon 0OMiHY JaHUMH MK KITIEHTOM 1 XMapHOIO

CHUCTEMOI0 Ma€ TaKi o Registration| | Autorization
KOMIIOHCHTH ient Server Server Balancer Server
- naHi IUTS l
aBTOpM3aIli KIi€EHTa Y Redister
XMapi;
-omuc 'y dopmari Registered
JSON abo XML L
3aXUIICHOT0 OalT-KOIy - Autorifation B
TSt BUKOHAHHSI y )
XMapHiil cucTeMi; , Autofized
- OIIUC BX1JTHUX T T |
JaHUX Y 3axXUIICHOMY Doploy Oecode Allocate
Bursni y dopmati JSON ot ot
abo XML; T L
OITUC BHUXIJHUX JaHUX Y Sendinput data
3aXHUIIEHOMY BHUIIIAII Y - ——
dopmati JSON abo Run bytecode
XML;
Return results
Jlictuur 1 - 3anut 1o T
P2P xmapu Ha XML st T

3aBAHTAKEHHS OAMT Puc. 2 — UML niarpama nociaiioBHOCTI OOMiHY JaHUMU Y
KOZLY. P2P xmapHiit cuctemi

<?xml version="1.0" encoding="UTF-8" ?>

<authorization login="user1” password="0931kdfg">

<bytecode>

DFS23AFFS210G...

</bytecode>

</xml>

Jlictunr 2 - Ilpuxman 3amuty no P2P xmapu Ha XML nis 3aBaHTa)KeHHS BX1JIHHUX
JaHUX.

<?xml version="1.0" encoding="UTF-8" ?>
<authorization login="user1” password="0931kdfg”>
<inputuserdata>

<freeuserdatastructure>

</freeuserdatastructure>
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</inputuserdara>

</xml>

Jlictuar 3 - Ilpuxnan 3anuty BigP2P xmapu mo xmienta Ha XML ans orpumanus
BUXIIHUX JAHUX.

<?xml version="1.0" encoding="UTF-8" 7>
<authorization login="user1” password="0931kdfg">
<serverside>

<resources computation_credits=10>

</serverside>

<outputuserdata>

<freeuserdatastructure>

</freeuserdatastructure>
</outputuserdara>
</xml>

IMapagurma napagenbHux ob6umncienb y P2P xmapi. /[oOpe Bimoma mapagurma
napajeqbHuX o0uuciieHb map-reduce wmoxe OyTHM BUKOpHUCTaHa JJIsi Oprasizarfii
obuncienp y P2P xmapi. 3a Takoro mapagurmMor0 KOpUCTyBad PO3MIIy€e MEBHY KUIbKICTh
3a/1a4 y XMapi 1 OTpUMY€E pe3yJbTaTH PO3PAXYHKIB.

Takuii UK Moke OyTM NOBTOPEHUH KIIEHTOM 0arato pas3iB B aCMHXPOHHOMY
pexuMi, TOOTO LMK pO3MIIIEHHS 3a1a4d (Map) M03BOJISIE OJHOYACHE PO3TALyBAaHHA Y
XMapi pi3HOMaHITHUX 3aJay.

3 TOYKHM 30py HapajelbHUX aJIrOPUTMIB, U TAKOI apXITEKTypH XMapH Halkpaiie
OyIyTh BUKOHYBATHUCS 3a7a4l BEJIMKOI IPAHYJISIPHOCTI 3 MIHIMAJIBHOIO KUIBKICTIO OOMIHIB
MIDX MapaneJbHUMHU 3a1a4aMu.

IIpukaax cucreMu HapaxyBaHHs pedTunry y P2P xmapi. [Ipocta xoHmenis s
HapaxyBaHHS pedUTuHTY y P2P xMapi Moxe OyTu BUKOpHUCTaHa Ui 30aJlaHCOBAHOTO
PO3MOJLTY PECYpPCIB MK YYaCHHKaMH. 3a KOXKHY OJMHHULIIO OOYMCIIOBAIBHOIO PECYpPCY
(Chananuit) B XMapl KOPUCTYBa4 MOke oTpuMarty 2 oguHUL pecypey (Cpuxopucranmii). TaKUH
MEXaHI3M J03BOJINTh MOTHUBYBAaTH KOPHUCTYBaudiB XMapu HaJaBaTH BUIbHI PECYPCH IHIIUM
KOpPHUCTYBayaM IE€BHUI MPOMDKOK yacy, 1100 OTpUMAaTh y HEOOX1IHUNW MOMEHT IIKOBY
Oo0YMCIIIOBAIbHY MOTYXKHICTh. 3a KOXHY OJMHHULIO OOCATYy MepelaHuX BXIOHUX Ta
BUXIAHUX JaHUX (Ryapammi) KOpPHCTYBad 3MOXKE OTPUMYBATH ‘2 OAMHMII OOCATY IS
BIacHUX AAHUX(Rpuxoprcranmii)-

C BUKOPUCTaHHI 7 C HaJaHuiH

R BUKOPUCTaHHH 72 R HaJIaHuit
[leBHa KibKICTH OajiB peUTUHTY [UIs ydyacHUKa P2P xmapu 3apaxoBYe€ThCS TUIBKU Y

pa3i MOBHOTO BUKOHAHHS OaliT KOy 3ajadl 1 HaJaHHS BUXIJHUX PE3YyJbTaTIB KIIIEHTY.
Jani B xmapi 30epiraioTbCsi TUMYacOBO 3TITHO BCTAHOBJIEHOTO IapaMeTpy 1 IMEBHUIM
YYaCHMK XMapu He rapantye 30epekeHHs alo ycIillHe BHUKOHaHHS OalT Kooy
KOpHCTYyBaua. ¥ pa3i BUSBIICHHS MOMMWJIKM BUKOHAaHHA OalT Koay, OallaHcep aBTOMAaTUYHO
po3MiIIye 3aavy Ha iHIoMy By3ii P2P xmapu.

IlnanyBaHHs1 3aBaHTa’KeHHsI cepBepiB B xMapi Ta 0anaHcep. /{11 piBHOMIpHOTrO
PO3MOJILTY 3aBaHTaXKEHHS By3J1iB y P2P xmapi nnanyBanbHHUK 3aBaHTaxeHHs (OanaHcep)
po3Millye 3aj7aul y HasiBHUX cepBepax, skl aBTOpu3oBaH1 y cuctemi. KoxeH kiieHT, 1mo
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aBTOPH3YBaBCS B XMapl aBTOMAaTHYHO cTae By3loM P2P xmapum Ta Hamae cBOi BiacHi
peCypCcH 1HIIMM KIIEHTaM 3TiTHO BCTAHOBJICHUX KBOT IO 3aBAaHTAKCHHIO IPOIECOPIB,
MaKCHMAaJIbHOTO Yacy BUKOHAHHS 3ajadi Ta KUIbKOCTI MepeJaHnX JaHUX.

Kopucrtysaui, siki MaIOTh MEHIITY KUTBKICTh OB PEUTHUHTY Y CUCTEMI, MAIOTh OUIBIIY
HMOBIPHICTh OTPUMATH 3aJa4y Ha PO3paxyHOK BiJ OallaHcepa, TaKMM YMHOM HAWHOBIII
YYaCHMKH XMapu 3MOXXYTh HaJaTH BIACHI pecypcu B TMEpIIy Yepry i MaTh 3MOTy
PO3MICTUTH CBOI 3a1a4i B HAMOIMHKUNI Yac.

Bipryanbna mamHa Ha cepBepax ydyacHUKIB P2P xmapu He 103Bossie 0OMiHIOBATHCS
JaHUMH O€3MOCEPEeIHbO BiJ CepBepa J0 cepBepa, TaKuid OOMiH MOXKJIMBHUHN TITBKH Yepes3
MIPOTOKOJI OOMIHY BXiTHUMHU Ta BUXITHUMH JaHUMHU Yepe3 KIIE€HTChKY YaCTHUHY.

Binkpurtuii kox P2P xmapu Ta Ge3nexka BUkopucTaHHs cucTeMu. [IpornonyeTbes
peanizyBaTH ONUCaHy apXiTeKTypy P2P xmapu y BUTIISA/II CUCTEMU 3 BIAKPUTUM KoJ0M. Lle
JI03BOJIUTh YYaCHUKAM YITKO BiACTEKYBAaTH MOTEHI[IHHI MpoOaeMu peanizallii Ta HaJaBaTH
cycminpbHOMY mTpoekTy P2P xmapu HOBI Bepcii CHUCTEMH, 3TIIHO JIIICH3YBaHHIO 3a
nonomororo GNU Public License, Creative Common License, BSD License i T.x.

baiit kom mepemaeThCs y BIpTyallbHY MalIMHy Yy 3aliu(ppOBaHOMY BHUIJISIAL 1
nemudpyeTbcsi YacTMHaMH — O€3MOCEepeIHRO  Tepe]] BUKOHAHHAM 32  JIOTIOMOTOIO
[IUKJIIYHOTO KOAY BiJ KOpuCTyBada. besneka BUKOHaHHS OalT KOIy mMporpaMu
peami3yeTbcsl 32 PaxyHOK 3aco0iB BIpTyaJlbHOI MAIlIMHU, sIKA HE JO3BOJIIE OTPUMATHU
JOCTYII JI0 JaHUX ITi/1 YaC BUKOHAHHS Mporpamu, Hanpukiaf [5].

BucnoBku. P2P apxitektypa PaaS xmapHOi cucTeMu CHijIbHOTO BUKOPUCTAHHS MOXKE
OyTH 3acTOCOBaHa Yy pI3HOMAHITHMX peati3alisX BIAKPUTHX, MPUBATHUX abo
KOPIOPAaTUBHUX OOYMCHIOBaNIbHUX Iar@opmax. B xmapHiii cuctemi Moxe OyTH
BUKOpHCTaHa BipTyanbHa Mamuna Java, .NET, Sandboxed Python a6o inmii, B 3anexHOCTI
BiJT BAMOT KOPHCTYBauiB, 10 CTBOPIOIOTh P2P xmapHy cucremy. B koHdirypamisx s
NEepCOHANBLHOTO BUKOpUCTaHHS P2P  XmapHi cuCTeMH J03BOJSIOTH 00’ €JHYBaTH
MOTY>KHOCTI HAassBHUX OOYHUCIIIOBAJIbHUX TMPUCTPOIB 3 TEPCOHATBHUMH KOMII IOTEpaMH,
MOOUTBHUMU MIPUCTPOSIMU, (HaliJIOBUMH CEpPBEPaMHU.

Ha BigMiHy BiJl TpOEKTIB PO3MNOAUICHHX OOYMCIIOBAJIBHUX CHCTEM,TaKUX SK
SETI@HOME, xopucTyBadi MOXYTb PO3MIIyBaTH BJIACHI OOYHMCIIOBAJIbHI 3amadi y
xMmapHiii P2P cumcremi Ta HamaBaTH IHIIMM KOPUCTyBadaM pPECYpPCH  CBOIX
O0YHCITIOBATILHUX CUCTEM.
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Apxutektypa oTKpbITOi P2P 06s1auHo0li cucremsl / Xapuenko K. B. . // Bicaux HTY «XIII».
Cepis: Hogi pimenns B cydacHux TexHomnorisix. — X: HTY «XIII», — 2013. - Ne 56 (1029). — C.167-172 . —
bi6miorp.: 14 Hazs.

IIpennaraercs apXuTeKTypa OTKPBITOM 0o0sauHo cuctembl Ha ocHoBe P2P cetn. Peannzanus takoi
apXUTEKTYphl MO3BOJSIET IOCTPOSHHE IPHUBATHOM WM MyOnn4HOM — oOsmayHoil cucremsbl. OmnucaHa
KoHLenius nocrpoeHust P2P cern n B3anumoneiicteue KimeHT-o01ako. Onucad oOmuii MpoTokosa oOMeHa
JTAHHBIMU MEX1y KIIMEHTOM U O00JIaKOM.

KiroueBble c10Ba: BBICOKONPOAYKTHUBHBIE BBIYUCIMTEIbHBIE CHCTEMBI, OOJauHbIe BBIYHUCIICHUS,
P2P cucremsl, o01Ire 00IauHbIE CHCTEMEI.

Architecture of an open cloud systems based on P2P networks is described. An implementation of
this architecture allows constructing public or private cloud systems. The concept of building P2P network
and client-cloud interaction is proposed. A basic protocol for data exchange between customers and cloud
system is described.

Keywords: high-performance computing, cloud computing, P2P systems, community cloud.
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0. 0. MYJIECA, Buknanay, JIIBH3 «YxHY», Yxkropon

TEXHOJIOI'TA KIJIBKICHOI'O OINIHIOBAHHA ITPEICTABHUKIB I'PYII
BUCOKOI'O PUBUKY IHOPIKYBAHHSA BIPYCOM IMYHOAE®DIIUTY
JIOJUHHU B YMOBAX HEBU3HAYEHOCTI

PosrisimaeTbes 3amada OIIHIOBAHHS MipH HAJIEKHOCTI OCOOHM IO TPYIMH BHUCOKOIO PH3UKY iH(DIKyBaHHS
BipycoM imMyHome(inuTy omuHU. Po3po0JIeHO TEXHOJOriF0 KUTbKICHOTO OIIHIOBaHHS IMPEICTaBHHUKIB
TaKHUX TPYIl 3 ypaXyBaHHSIM BUCHOBKIB €KCIIEPTIB Ta HEUITKOTO XapaKTepy BXITHUX JaHUX.

KarouoBi cioBa: iHdopMmariiiHa TEXHONOTIs; Tpyna BHCOKOTO PH3HKY IH(IKYBaHHS BipycoM
imyHOAeiUTY JTHOaMHY; iH(POPMAIIIHHO-aHATITHYHA CUCTEMA.

Beryn. Mogeni 1 MeToau KUTBKICHOTO OIIIHIOBAHHS O00’€KTIB € MPEeIMETOM 0araThox
JOCTIPKEeHb, SIKI BEyThCsl y HAIPSIMKaxX y3arajibHEHHs BIACTUBOCTEHN 00’€KTiB, HOOYAOBU
HOBUX MOJIENEH, OI[IHIOBAaHHS XapaKTEPUCTHUK OO0’ €KTIB, II0 3aCTOCOBYETHCSA IS
PO3B’SI3aHHS IPUKIAJHUX 33/1a4 Yy PI3HUX HAYKOBO-TIPUKIIATHUX Tally3sx. 30KpeMa, 3ajaaul
TAaKOro TUNY BUHHUKaIOTh y cdepi mpodinaktuku Ta O6oporsOu 3 BUI/CHIlom mpu
MIPOBEJICHHI 3aXO/IB 3 OXOIUICHHSI MEAMKO-COLIaJbHUMHU MOCIyTaMH MPEJCTaBHUKIB TPy
Brucokoro pusuky iHpikyBanas BIJI (I'BP) [1]. [IpoGnemMuumu 3amauamu, siki BAHUKAIOTh
B IIbOMY KOHTEKCTI, € 3a/1a4i OI[IHIOBaHHSI KIJILKOCTI OCI0 3 TEBHOT TePUTOPii (HACEICHOTO
MyHKTY Y4 PETiOHY), 10 Hanexath A0 [ BP Ta 3amadi BU3HaUeHH 17151 3a71aHOT 0COOM, siKa
XapaKTepu3y€eThCsl HAOOPOM 1HIMBIAyabHUX O3HAK, MipH ii HanmexHocti 10 ['BP [2-3].
[Ipu BuU3HAueHHI KUIBKOCTI 0ci0, MmO Hamexarb no ['BP, cmemamictn ycTraHoB
npoditaktuku Ta 60poTeou 3 BIJI, sik mpaBuio, kepyroThCsl pe3yabTaTaMy COLIIOJOTTYHUX
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