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O3naueni 0CHOBHI CKJIA006I NPOEKMHO-
20 cepedosuwa. Ilpedcmasneno memoou 6us-
HAYeHHS. CMOXACMUMHUX i 0emepMiHO8AHUX
xapaxmepucmux npoexmHozo cepeodosumia.
Dopmanizauis ymos npoexmuozo cepedosuna
€ nepedyMmo6010 CMAMUCMULHO20 IMIMAYIUHO20
MOOento8anns cucmemu

Kanrouosi cnosa: cucmema, piuku, npoexmie
cepedosuue

=, u|

Ommeuenvl 0CHOBHbBIE COCMABAAIOWUE NPO-
exmnotl cpedvot. Ilpedcmasnenvt memoowvt onpe-
OeleHust CMoXacmuuecKux u 0emepMmuHupo-
8AHHLIX XAPAKMEPUCMUK NPOEKMHOU Cpedbl.
Dopmanuzauus ycao6uil npoexmuou cpeovt
A6ASLEMCA NPEONOCHLLIKOU CMAMUCMULECKO20
UMUMAUUOHHO20 MOOESUPOBAHUSL CUCTIEMbL

Knrouesvie crosa: cucmema, pexu, npoexm-
Has cpeda
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The basic constituents of project environme-
nt are marked. The methods of determination of
stochastic and determined descriptions of proj-
ect environment are presented. Formalization of
terms of project environment is pre-condition of
statistical imitation design of the system

Key words: system, rivers, project environ-
ment

ITocranoBka npoodiemu

JlocsiTHEHHS ONTUMAJIBHUX XapaKTEPUCTHUK IPOEKTY
cucTeMu BUPOOHUI[TBA EJIEKTPUYHOI eHeprii Ha OCHO-
Bi BUKOPUCTAHHS TiJ[poeHeprii MajuX TipCbKUX PiYoOK
MOJKJIMBE Ha Ti/ICTaBi y3TO/KEHHS ITapaMeTpPiB CUCTeMU
3 XapaKTepUCTUKaMU IpoeKTHoro cepegosuma. Cepeso-
BUIIlE 3ra/[yBAHOIO IPOEKTY XapaKTepUsyeTbcst HabopoM
CTOXAaCTUYHUX Ta JIETEPMIHOBAHUX IOKA3HUKIB, AKi He-
06XimHO BpaxoByBaTH HpHU ioro pociimxenni. Iloctae
3aja4a po3poOJIEHHA METOMIB i Momenel, axki 6 mann
3MOTY JIOCTIIUTH XapPaKTEPUCTUKU HPOEKTHOTO CEpesio-
BUINA /IJISE OTPUMaHHSA e()eKTUBHUX NapaMeTPiB CUCTEMU
npoexty. [lepmum HampssMrom 1o 1boro € opmastizaris
YMOB JIaHOTO CePeIOBUIIA.

AHaJii3 OCTaHHIX AOCJIKEHb i myOrKaniii

Awnaniz nitepaTypu 1040 OOTPYHTYBaHHA OCHOBHUX
CKJIAJIOBUX CEPEOBHUINA POEKTY CUCTEMHU BUPOOHUITBA
eJIEKTPUYHOI eHeprii Ha MaJIuX ripCbKUX pPiuKaXx CBIIYUTD
PO HaJIe’KHE ONPAllIOBAHHS 1aHO1 TeMU [2,4]. Pe3yabraTn
IUX JAOCTiKEHb HE MOKYTh OYTH BUKOPUCTaHI B TIOBHIM
Mipi, OCKiJIBKY € 3araJIbHUMHU i He BPaXOBYOTh crelndikn
HAIIOTO MPOEKTY — BU3HAYEHHS IMOTEHIAJy PIUKM I
ii TiIpoeHepTreTUYHOr0 OCBOEHHA B KOHKPETHO 3a/[aHUX
ymoBax. Hacammepes, 1ie mos’s3aHo 3 HeOCTaTHIM PiB-
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HeM IIPOHUKHEHHH NPOIeCiB yIIpaBIiHHA B rajy3b MaJol
eHepreTHKH, a BiZITAK Bi/ICYTHICTIO CUCTEMHOTO ITi/IXOY
Ta €JUHOI METOIOJIOTI] 10 PO3B’sI3aHHS TAKUX 3a/1a4.
MerTol0 CcTaTTi € 03HAYCHHST YMOB IIPOEKTHOTO CepejIo-
BUIIA B IIPOEKTI CTBOPEHHS CUCTEM BUPOOHUIITBA €JieK-
TPOeHepTii Ha OCHOBI TiIpoeHeprii Masnx pivox.

Bukiia ocHOBHOTO MaTepiaty

Bynap-axkuii mpoekT BUHNKAE, iICHYE Ta PO3BUBAETHCS Y
paMKax MeBHOI'0 OTOYEHHS, SIKe HA3UBAETHCS IIPOCKTHUM
cepefoBUIleM. B HamoMy HpoekTi MPOeKTHUM cepejio-
BUIIEM BUCTYHAE Oe3rocepe/lHbo piuka, 30KpeMa, MaJi
ripcpki piukn Kapnar. /lo Mmasux BijHOCATbCS Piuky 3a-
BIOBKKK 10 100 KM, HesaseKHO BiJ 0Ll BOA03a60ODY
[4]. Tlix yac iXHBOTO €HEPreTUYHOr0 OCBOEHHS HEOOXiIHO
BPaxoByBaTH, 1[0 MaJi PiUKHU € IOYATKOBOIO JAHKOIO Pid-
KOBOI MepeXi, i BCi 3MiHU B IXHBOMY PeKMMi MO3HAYATHCS
Ha BCbOMY rijipoJsiorivnomy janiory. Tomy, rizpoenepre-
TU4Hi 00'€KTH NOBUHHI Oy TH migibpaHi i o6rpyHTOBaHI Ta-
KUM YMHOM, 11106 MiHiMi3yBaTH iX BILJIMB Ha HABKOJMIIHE
cepenosuine. OOTPyHTYBaHHS ONTUMAJbHUX TTapaMeTPiB
rizpoeHepreTHYHUX 06’EKTIB BUMATa€E AOCiIPKEHHST YMOB
poeKkTHOTO cepepoBuiia. CepenoBuile MPOEKTY Xapak-
TEPU3YETHCST HAOOPOM CTOXACTUYHUX 1 JAETEPMIHOBAHUX
YUHHUKIB, JOCHI)KEHHS SKUX /1a€ 3MOTY BU3HAUYUTHU Ti-
JIPOEHePTeTUYHI pecypcu piuKu.



JLs o1iHKM MOKJIMBOCTEM BUKOPUCTAHHS eHepril Ma-
JIOT PIYKM KOPUCTYIOTHCS MOHATTAM T'iZIPOCHEPreTUYHOr0
noTeHIiaxy. ExcepuMeHTaNbHI JOCTIIKEHHS CTOCYIOTh-
CsI He KiHI[€BOTO 3HAYEHHS TIOTEHIIiajy, BUPAa)KEHOrO B
OJIMHUILSAX €HEPTii, a HOTO CKJIa0BUX, BABYCHHS AKUX, J10-
3B0JIMJI0 OU OOYAyBAaTU AJTOPUTM | METOAUKY OIliHEHHSI
Ti[pOEHePTeTUYHOTO TOTEHIIialy PO3TJASAYBAHOI PIYKU.
3okpema, He0OX1HO PO3IJISIATH JUHAMIKY 3MIHU [TOKa3-
HIUKIB BUTPATH BOAH Q IPOTATOM POKY B KOHKDPETHOMY
cTBOpPi piukwu, 3miHa nokasuukiB Butpatu Boau Q(L)
B3/IOBIXK i1 pycJia, Ta MOKa3HUKH cTaTuaHOTO Harnopy H 1o
JIOB’KUHI PIUKH.

OCHOBOIO /17151 PO3PaXyHKY 1 OI[iHKM BOZAHUX PECYPCiB Ma-
JINX TIPCHKHUX PIiUOK € baraTopivri mani cnocrepeskenb. Taxi
CIIOCTEPEKEHHA BeYyThCS Ha BOMOMIPDHUX TIOCTAX, K pO3-
MiIleHi Ha MaJInX pidkax He/IaIeKo Bi/ BIaJaHHS B OCHOBHY
piuky. OcnoBua dyukiist Bogomipuux moctiB B Kapmarax
— BIJICJTIIKOBYBAHHSI PiBHSI BOAM B piukax /st 3amobiran-
H4a naBojKiB. Ile yHeMoOX/MBIIOE BU3HAYEHHS JAMHAMIKI
3MIHM [TOTOKY B3/[OBXK pycJia PiuKH, 110 € Jy>Ke BaKJINBUM
JIJIS OTITMMI3aIlil TapaMeTpiB MaJuX TiIPOeTeKTPOCTAHIII .
Heob6xinnoo € HasgBHICTD iH(pOpMaIii 10A0 IMOBIpHICHUX
MOKa3HUKIB BUTPATH BOJIM B CTBOPAX piuk [3].

Ha ocnoBi anami3y maHuX CTOKY B JOCJi/)KyBaHOMY
ctBOpi piuku lomsarunka (6ixsa M. Maiigan 3akapnaTcbKoi
obaacti) nobyznosano rpadik (puc. 1), axuii nokasye sk
3MIHIOIOTHCS TOKA3HUKY BUTPATH BOAM IPOTSATOM POKY B
CTBOPI pIiUKH.
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Puc. 1. [laHi cToky piuku MonatuHka
[l onpauoBaHHsl AaHUX OaraTopiyHUX CrOCTEpe-
JKE€Hb JIOIIiJIBHO CKOPUCTATHCh METOJAMM MaTeMaTHYHOI
craructTuku. B pesysbrari onpanoBaHHs 3i0paHIX TaHUX
OTPUMAHO YMCJIOBI XapaKTePUCTUKU PO3IOJIJNiB BUTpAT
BOJM, BCTAHOBJICHO, 10 JaHUI PO3MOAIN BifoOpaKkaeTbCs
TEOpeTUUHUM 3aKOHOM Beiibyia:

- Qi—1.3 70.139. Qi—O.S 0.861
f(Q)_0.494(7L742 ) exp(71.742 ) 1)

Emmiprnuna yacTicTh i TeopeTnyHa KpUBa MpUBeIeHA
Ha puc. 2
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Puc. 2. TeopeTnyHa kpusa

Buxonauu 3 Burssify inTerpaJjbHoi KpUBOI 3Ti/IHO 3a-
KoHy posnoziny BeiiOyna [1] sanumemo pyHKIio resepa-
TOpa BUIIA/IKOBOI BeJIMYNHU BUTPATH BOAH B CTBOPI:

Q= —ln-(l—é)% a+Q, (2)

[Tokasnukn gaHoro pos3nojiny Aal0Th MOKJIUBICTH
CIIPOTHO3YBATH BUTPATY BOJMU /ISt Bifjomoro ctBopy. Oj-
HakK, 3a 1i€io GopMyT0i0 He MOKJIMBO CIPOTHO3YBATH il
B IHIIUX CTBOPAX, OCKIJIbKU XapaKTEPHOI OCOOJIMBICTIO
pivOK, € 3MiHa MOKA3HNKIB BUTPATH BOJN B3/I0OBXK ii pycJia.
Ha ocmnoBi pe3ynbraTiB AOCTiI)KEHHS MO30BXKHIX MPO-
(iniB pivox [4] oniHeHo 3MiHY BUTpATH BOAM B Pivlli 110 ii
nporsikHocTi (puc. 3). 3a Touky BiaIiky BuGpaHo Mmicue
BIaJlaHHA piuku [o/sITHHKA B TOJIOBHY PiKYy.
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Puc. 3. 3miHa BUTpat Boau No JOBXKMHI pPiuKu
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Puc. 4. 3miHa Hanopy piuku

Ax Bimomo, CTOK PiuKM B PiI3HUX CTBOpPAX PiUKM € B3a-
€MONOB’sI3aHmnil. BBaskaemo, 110 pO3NOIia BUTPATH BOIAU
Oyze MaTu iIeHTUIHII XapakTep 110 JOBKUHI pycJa piu-
ku. Maroun snadeHHs CepefHbOPiuHOI BUTPATH BOJAM B
IHIIUX CTBOPaX pPiuKHu, MOKHA CKOPUCTATUCH OCHOBHUMU
rapaMeTpaMu po3TOojiJy BU3HAYEHOTO CTBOPY (TlapameTp
Mipuia, napamerp Gopmu, koedimienT Bapiaiii), ans
BU3HAYCHHS TOKA3HUKIB BUTPATH BOAW B CTBOPAX PiuKH.
[lst Toro, o6 3HANTU 3HAYEHHSI BUTPATH BOAM B Oy/b-
SKOMY CTBOpPI piuKu, MPUHUMAEMO, IO OTPUMAHE 3TiJTHO
(2), 3HAYeHHS BUTPATH BOAU Q BiTHOCUTBHCS 7O cepejl-
HbHOrO 3HAYEHHSA BUTPATU BOAU Q B cTBOpi L,, Tak fax
QL) /QL,).

Buxozpsiuu 3 1nporo, BuTpara BoAu B CTBOPI piuku L,
BU3HAUYMTHCS:
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Bpaxosytouu (2) i (3), ¢yHKIisg reHepaTopa BUTAJ-
KOBOI BEJIMYMHU BUTPATU BOAM B CTBOpPaxX Piuku Habyje
BUTJISANY:

o),
Q(L,)
3a BiJICYTHOCTI PEKMMHUX CHOCTEPEKEHDb B (QyHKIIis
(4) € oNTUMAJIBHOIO /IJ151 BU3HAUYECHHS ITOKA3HUKIB BUTPATH
BOJIM B IHIIUX CTBOPAX PiUKU.

[H1I010, Ba’KJIMBOIO CKJIAZOBOIO NMPOEKTHOTO Cepesio-
BHIIA € cTaTUYHUI Hamnip. Kopucryiouncs pesysnbraramun
JOCJi/KeHb TonorpadiuHuX XapaKTepUCTUK MiCIleBOCTI
piukn lonmgartwnka [4] BU3HAUMIM 3MiHY CTAaTUCTHIHOTO
HAIopy MO J0BXKUHI piuku (puc. 4).

3BakalUyM Ha HEBUCOKI MOKA3HUKH BUTPAT BOJU
ripCbKUX PIiYOK CTAaTUYHWI HAIMip € KJIIOYOBOIO CKJia-
JIOBOIO TOTEHIiaabHOI MOTYXHOCTI piuku. [lokasankm
HAIOPy ZAl0Th MOKJIWBICTb BU3HAYUTH TEXHIUHUH I10-
TeHI[iajl piuku Ha Beix 1i aijasHKax, i o6paTu Hailbiabi

Q= —1n-<1—<:>% a+Q,, (4)

eeKTUBHI PO3MipH JepUBAlilHUX CIIOPY/ TiZpoesiek-
TPOCTAHIII .

Dopmaizailiss yMOB IIPOEKTHOIO CepeOBUIINA B MIPO-
eKTaxX CUCTeM BHPOOHUITBA eJIEKTPOEHepTii Ha MaJux
piuKax /[a€ MOXKJIHUBICTD € MOOYAYyBaTH aJITOPUTM i METO-
IUKY OI[iHEHHS Ti/IPOEHEPTeTUYHOTO MOTEHI[iaJay po3-
[JIAYyBaHOI PiUKH, 1[0 € OCHOBOIO JJIs MOJEJIOBAHHS
IIPOEKTY.

BucHoBKHI

1. BusHaueHHsS ONTUMAJbHUX XapaKTEPUCTUK MPO-
€KTy CHCTEMHU BUPOOHHUIITBA €JIEKTPOEHeprii Ha Majanx
TipCbKUX piuKaX MOKJIUBE JIUIIle HA Ti/ICTaBl Y3TOKEHH I
mapaMeTpiB CHCTeMHU 3 XapaKTepUCTUKAMHU MPOEKTHOTO
CepejloBUINA.

2. O3Ha4YeHHS OCHOBHHUX CKJIaJIOBUX IIPOEKTHOTO cepe-
JIOBHIIA Ta iX XapaKTePUCTHUK € [1ePeyMOBOIO CTATUCTUY-
HO iMiTallifHOI MOJIesIi CUCTeMHU POEKTY.
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