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OLIIHKA BE3MNEKUW EKCMTYATALII MNAPOTEXHIYHUX CNOPYA
HA MAJTUX PIHKAX NiA YAC NPOXOMKEHHSA A0LLOBUX
(3nMBOBUX) NABOAKIB

BcraHoBneHi naM6u, Wo MaloTb NOTEHUINHY Hebe3neKy pyMHyYBaHHSA
BHacnifgoK nepenuBy Boau Yepes rpebiHb rigpoTrexHiyHux cnopya. Pos-
paxoBaHUM fopaTKoBUM 06'€M Boau, AKMIA 30aTHI aKyMyJll0BaTHU BOAO-
nmu. Ha ocHoBi rigponoriyHnx po3paxyHkiB y 6aceiHi p. HmkHa Tepca, Bu-
3Ha4YeHi MaKCUManbHi BUTPaTK Ta 06'eMn BoAM NiA Yac NPOXOAXKEHHS [0~
woBuXx (3nMBoBMX) NaBoAKIB.

Knrouosi cnoBa: rippoTexHidyHa cnopyaa, AaMba, BoaocxoBuile, piuka.

AKTyanbHicTb po60oTn. BUKOpUCTaHHSA MiCLEBOro CTOKY Manux pi-
YOK, SIKMIM aKyMYJIOTb B HEBEJIMKMX BOAOCXOBMLLAX i CTaBKAx, Mae BU-
HATKOBO Ba)X/IMBe 3HAa4Y€HHS NpuW BUpiWeHHi 6aratbox Bogorocnogapchb-
KuUx 3aBaaHb. 3a aaHumn A.B. Auuka [1], Ha YKpaiHi HaniuyeTbea Ginblue
63 TMC. Manux pik Ta BOOOTOKIB 3aranbHow goBxuHot 135,8 Tnc. kM, 3
HUX 6nmn3bko 60 Tuc. (95%) myxxe Manux OoexuHowo MeHwe 10 kM. [o
1950 p. 6yno 3aperynboBaHo He 6Ginbwe 3% piYKOBOro CTOKy YKpaiHMw.
3aranbHa nnowa CTaBKiB Ta BOAOCX0BULY, He nepeBuwyBana 100 Tuc. ra,
a ix NoBHUM 06'eM csirae 1,4 KM>. IHTEHCUBHWIA po3BUTOK 6araTtbox rany-
3eM HapogHOro rocnofapcTBa CNpuaB ByAIBHUUTBY WTYYHUX BOAOWM, LLO
obcnyroByBanm CUCTEMU BOOOMNOCTAYAHHSA, 3POLUEHHS, BUKOPUCTOBYBA-
nucek gns pubopo3BeneHHs, pekpeauil Towo. ik BogorocnogapcbKoro
oyniBHuuTBa npunagae Ha 70-80-i pokn MuHynoro ctonitra. Hacnigkom
uboro, ctaHoM Ha 1990 p.[1], Ha TepuTopil KpaiHM HaniyyBanocb
1094 BOLOCXOBMWLLA 3arafnbHOK MAOLLEK BOAHOrO A3epkana 2637 km? i
06'eMoM Boan 8,4 KM®, a Takox 27579 craBkiB nnouweto 2120 kM? Ta
06'eMom 3 kM>. Lli 06'€KTM | Hagani GpyHKLIOHYIOTb Ha TepUTOPIT KpaiHM 3
OOHIE NULEe BIAMIHHICTIO: NepeBa)Ha biNbLWIiCTb BOAOWM i FigpoTexHiy-
Hux crnopyq (FTC) Ha HUX 3HaxogATbCA B 3aHen[0aHOMY CTaHi Ta MakwThb
NOTEHUINHY 3arpo3y pyMHYBaHHS.

Be3neyHa ekcnnyatauia ['TC 3anexuTb BiA BNAUBY Pi3HMX daKTo-
piB TEXHOMEHHOr0 Ta NpMpoaHOro xapakTtepy. Cepen NpUYNH NPUPOLHOIO
XapaKTepy Hambinbw Hebe3ne4yHMMKU € NaBOOKM Ta MOBEHI BHAcNigoK
PanTOBMX 3JIMB YN CHIFOTAHEHHS.
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Ha cborogHi cnoctepiraeTbCsA TEHOEHLUIS BMNAAIHHA MOHa4 HOPMU
OnNaAiB, WO HOCATb 3IMBOBMIN XapakTep. B 3B'A3Ky 3 UMM, 3arpo3a Hano-
BHEHHS PEerynyoi EMHOCTI Ta nepenunsBy Boau 4vepes rpebiHe [TC Bu-
X0OWUTb CaMme Bif 3/IMB, a HiX BiJ BECHSAHMUX MaBOAKiB. 3a TaKMX YMOB
6e3neka Ta HaginHicTb poboTu 'TC 3aneXxunTb Bifg PiBHA TEXHIYHOrO CTa-
Hy Aamb i BogocknpgHux npuctpoie. OCKiNbKK FPyHTOBI Aambu, wo ¢op-
MYIOTb KaCKaAWn CTaBKIiB | BOAOCXOBUL, HA MasiMX BOAOTOKAXx, 3BeAeHi, 3a
4yacTy, BMIACHMMM CUIAaMKU TrOCNOAAPCTB 33 HU3BKWUM iHXXEHEepHO-
TEXHIYHUM piBHEM i 6e3 HaneXXHol NPOEeKTHOI [OKYMeHTaUil, AKa 3 naun-
HOM 4acy 3arybneHa abo BTpaTM/ia CBOK aKTyaslbHICTb, MOCTA€E HeobXig-
HiCTb KOMMJIEKCHOTrO OOCTEXEHHS, YTOUHEHHA Ta pPO3pobKM nacnopTisB
BogonM i I'TC 3 ypaxyBaHHSM TigposioriYHMX MOKA3HUKIB | TEXHIYHMX Na-
pameTpiB poboTn cnopyn y pisHMX yMOBaXx.

MeTta Ta 3apaui pocnimxeHb. MeTo OOCNIIKEHHA € BU3HAYNTU
MOXnuMBIicTb pi3Hux 'TC Kackagy yTpuMyBaTH HaaJMLWKOBI 06'eMu BOAM,
y BMNaAKy NPOpPUBY BEPXHbLOrO CTaBy Ta 3 naowi 6i4HOI NMPUTOYHOCTI Y
ctBopi ['MC. MNMpoBecTn rigponoriyHi po3paxyHKM Ta BCTAHOBUTU MaKCU-
MasnbHi BUTpaTK i 06'eMn BoaM OowoBux (3n1MBoBUX) NaBoaKiB. BcTaHo-
BUTW OCHOBHI MapaMeTpu poboTH rigpPOTEXHIYHUX CNOPYA, SKi NpaLioTb
y KacKagi, BHacnifoK 3MiHM rigposioriyHoro pexxmmy BOAOTOKY.

Marepian i pesynbTaTtu gocnimxkeHb. B cyyacHmMx ymoBax ekcnsnya-
Tauii ['TC, 3 ypaxyBaHHSIM 3Ha4YHOI 3aperysibOBaHOCTI CTOKY Pi40OK, MOCTAE
HeobXigHiCTb BiNbl AeTanbHOro BMBYEHHS TiAPONOTiYHUX XapaKTepuc-
TMK KOXXHOI OKpeMOi BOOOMMMW Ha BiAMiHY Bif 3aranbHoro 6acenHy piku.

AHanis ctatuctuku aBapin [2; 3] cBigunTb, WO Hanbinbw Hebes-
neyHumun gns ['MC 3 rpyHTOBUX MaTepianiB € NepesMB BOOM Yepes rpe-
6iHb, BHACNIQOK HEAOCTATHOCTI MPOMYCKHOI CMPOMOXHOCTI BOAOCKWA-
HMUX CNOpPYA, a TaKoX dinbTpauinHi gedopMauii Tina Ta OCHOBM rigpoTe-
XHiYHUX cnopya. lNig yac TexHiyHol giarHocTuku rpyHToBux 'TC nepwo-
4YeproBo BMKOHYIOTb BidyanbHi 06cTexeHHA. Taki AoCnig)KeHHs TexHiy-
Horo cTaHy ['TC npoBefeHi Ha BoCbMM BopoMMax piukn HuxHs Tep-
ca [4]. B po6oTi po3rnaHyTo BepxiB's piuyku, agke Ha NPoMixKKy y 30 KM
CNOCTEpPIraeTbCa 3HA4YHA 3aperynbOBaHICTb WTYYHUMU BOOHUMM
06’€KTaMu, 3arasbHUil 06'eM BOOM B SIKUX CSATAa€ GAM3bKO 4,7 MAH M>.
Piuka HunxxHa Tepca € niBowo nputokow p. Mana Tepca Ta BigHOCUTLCS
no 6acenny p. Boeuya. [loBxKnHa piuykun cknapgae 39 KM, a 3aranbHa nno-
wa Bogfo360py 312 kM2 B pesynbTaTi, BCTAHOB/EHO, WO HaMBinbL He-
6e3neyHo € CUTYyaLis 3 TEXHIYHUM CTAaHOM BOOOCKMAHUX crnopyn. A6-
CONIIOTHO BCi BOAOCKMAWN 3HAXOASATbCA B HECMPABHOMY CTaHi Ta He Big-
noBigatTb HOPMAaTUBHWUM MNOKAa3HMKaAM. BigcyTHicTb cMiTTE3aTpUMYylO-
YMX rpaT, 3aMYNEHICTb | YaCTKOBE PYWHYBAaHHS, y pa3i HAAXOAXEHHS 0,0

99



Cepist «TexHi4YHi HayKku»

Bunyck 3(75) 2016 p.

BOOOMM MaBOAKOBUX abo A0OWOBMX BOA, POOUTbL BOOOCKMOM HE3O4ATHU-
MW MPONYCTUTU HAOAULIKOBI BUTpaTH [4]. HacnigkoMm Lboro mMoxe ctaTtu
NiABULEHHS PiBHA BOAW 00 KPUTMYHUX BigMITOK ¢opcoBaHOro nignip-
HOro piBHSA, WO 3MEHWNTb KoedilieHT CTiNKoCTI cnopyau. MNoganbwmn
nig“oMm npussene A0 NepenvBy BoAM Yepe3 rpebiHb i pyMHyBaHHS Tina
I'MC. MNpopue 6yab-aKoi 3i cNnOpyA Kackagy MaTUMe 3Ha4yHi HeraTuBHI
€KOJIOTiYHI Ta CouUiaNIbHO-EKOHOMIYHI Hacnigku. TakoX NigBULLYETbLCS
Hebe3neKka pymHyBaHHA OaMO0 po3TalWoOBaHMX HMXKYE 3a Tediew, WO
MOXE BUKINKATU KYMYNATUBHUN edeKT.

Ins Toro, W06 BU3HAUYUTK, AK NiABULLNTLCA piBEHb BOAMW Y BOOOCXO-
BMLLAX i CTaBKaxX y BUMAAKy HAOXOOXEHHS HAOMIiPHOI KiNbKOCTi onagiB i
MOXX/IMBOr0 MPOPMBY BEPXHbOr0 CTaBYy, BUKOHAHI MAPONOrivyHi po3paxyH-
kn. CnoyaTky, Ons BM3HA4YeHHa nnow, nobypgoBaHa KapTa Bogo3bopy
p. HmxkHa Tepca (puc. 1) po cTtBopy mambu nobnmsy c. Luranieka, wo
cknagae 104,8 km?,

7 15 KOXHOT i3 riapoTexHiuHUX cnopyn,
X BiOKpPeMNeHi 3aranbHi nnowi Bogo360py
T IX Ta nnowi 6iYHMX npuUTOYHOCTEN (QinAHOK
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CTOKY MiX rigpoBy3namu). lig yac npose-
OEHHS [aHol poboTn BUKOPWUCTOBYBAMCH
KapTorpadiyHi MaTepiann perioHanbLHOro
NPOEKTHO-BULLYKYBaSIbHOMO IHCTUTYTY
«[HinpoainpoBoArocn» Ta MAacrnopTHi AaHi
BOAOMM HapaHi CMHEeNbHUKIBCbKUM MiXKpa-
NOHHMM YyNpaBiHHAM BOQHOr0 rocnogapc-
TBa. IMOBIpPHICTb MepeBULLEHHS PO3pPaxyH-
KOBMX MAKCUMaNbHUX BUTPAT BOAM BU3HA-
YaeTbCA A1 OCHOBHOMO i NepeBipOYHOro
Bunagkis [5]. BiuHa nnowa nPUTOYHOCTI
BCTaHOB/IEHA HAa OCHOBiI NobynoBaHOI Kap-
™ (gmB. puc. 1), WNAxoM BigiMMaHHA MoLLi
Bogo36opy y ctBopi 'MC HMXKYOro 3a Teuiew
Big, nnowi Bogo36bopy po3TalloBaHOro BU-
Le.

BignosigHo go CHwlM 2.01.14-83 [6],

Puc. 1. CxemaTtnyHa KapTa 6a-
cenny p. HmxHsa Tepca 3 Bigo-
KpemaieHuMu Bopo3bopamm y
ctBopax ['TC: y uncenbHuky
IV — HoMep nnowi; y 3HaMeH-
HUKY Faon=56,8 KM — nnoLua
BoO0360py

npu nowi Bono36opy o 200 km? y cre-
MOBiM 30Hi, PO3PaxXyHOK MaKCUManbHUX
BUTpPAT i 00’'eMiB CTOKY BOAM [OLLOBUX
(3nnBoBMx) nasoakis (Tabn. 1) BM3Haua-
€ETbCS 3a BIACYTHOCTI MaTepianis rigpome-
TPUYHUX CNOCTEPEXKEeHb 3a eMMipMUYHOK
penyKuinHow dopMyoto:
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Tabnuus 1
Po3paxyHoK MakcuManbHUX BUTPAT Ta 06'eMiB Boau y cTBopax I'MC Ha Kackagi wTy4yHux Bogonm (p. HuxkHa Tepca)

) BuTpaTa Ha ginaHui 06’eMu BOAU, AKUN 3AaTHA
2 E o ";3 Ny NPW LOPIYHIN iMOBIp- ‘E R yTpuMatn 'MTC
S 2= Q 3= HocTi P,% nepesu- 06’eM Boam BivHOT T E W, MaH M’
3~ | 28 s- LLEHHS MAKCUMaNbHUX MPUTOYHOCTI, 2"s I
3 N I BUTPAT 3@ Pi3HUMM W, msim v e 3o z x T o Zo
25|25 | £ ena ' S5 | sw | 8¢ |gEIE| 33
g2 o g - X T ,D,I:?(aMVI, 8§ fau' E'\E o g T %é
2 2 3ig © 2 g m/c = 5 T8 |S0%%| 635
= | 8EB 5% 2| & | Bf |szFE g3
2 29 S F OCHOB- | nepeBipoy- | ocHOB- | nepegipo- S pa sag5g2 o E
- HWIA HWIA HWIA YHUI T
x| CC1 6,3 8,9 17,7 0,13 0,25 0,1005 3,50 0,147 - -
CC1 1,2 54 10,8 0,02 0,05 0,0840 3,10 0,123 +0,003 +0,003
X CC1 11,2 10,5 21,1 0,22 0,45 0,1320 4,40 0,284 -0,019 -0,019
IX CC1 4,0 7.7 15,5 0,08 0,16 0,1869 6,23 0,307 +0,095 +0,011
Vil CC1 2,8 6,9 13,9 0,06 0,11 0,0360 1,20 0,042 -0,191 -0,191
Vil CC1 4,6 8,1 16,1 0,09 0,18 0,1650 5,50 0,230 +0,104 -0,083
Vi CC1 12,7 10,9 21,9 0,25 0,51 0,5340 17,80 0,700 +0,285 +0,062
\" CC1 0,6 4,4 8,8 0,01 0,02 0,1200 4,00 0,129 -0,414 -0,414
v CC2-2 13,4 1.1 30,0 0,27 0,72 1,0500 35,00 1,114 +0,724 +0,190
1] CC1 6,4 8,9 17,8 0,13 0,26 0,5940 19,80 0,689 -0,490 -0,490
Il CC2-2 18,3 12,2 32,9 0,37 0,99 0,9930 48,00 2,286 +1,322 +0,272
I CC1 23,3 13,1 26,2 0,47 0,93 0,6741 22,47 1,451 -0,012 -0,012
Y= 104,8 108,1 232,7 2,10 4,63 4,6695 171,0 7,506 - -

MpwuwMmiTka: HOM - HopManbHWiA NignipHUin ropmusoHT; 1) ons cnopya Knacy Hacnigkie (BignoeigansHocTi) CC1 0CHOBHUIM po3paxyHKo-
BuI Bunapok: P=5,0%, nepesipoynuint P=1,0%; CC2-2 — ocHoBHuI P=3,0%, nepeBipoununint P=0,5%; 2) 3HaK «+» 03HA4ya€ cnpoMoXHicTb 'TC
yTPUMYBaTV NEBHWUN 06'€EM BOAW, L0 HAAINAE 33 PpaxyHOK MPOPMBY BEPXHbLOT CMOPYAM 3 A0AABAHHAM 06'€éMy BoAM BiYHOI MPUTOYHOCTI, ¥ BU-
nagKy AOLLOBOro NaBOAKY; 3HAK «—» BKA3yeE Ha Te, WO BiabyaeTbca nepenue Boam yepes rpebiHb; 3) 3HAK «+» BKA3ye HA PO3Mip 3a/IULWKOBOT
€MHOCTi BOLOCXOBULLA; 3HAK «—» HAOJIMLLKOBA KifIbKiCTb BOAW, IKY HE3[aTHa aKyMyJlloBaTh CNopyaa.
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o
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LJ9AH
MHUHOIG



Cepist «TexHi4YHi HayKku»
Bunyck 3(75) 2016 p.

n

[200) Ay 0,0, F, (1)
200 \ F ph "1 72
ne Qp% — MakcuManbHa BuTtpaTta 1%-Boi 3abe3neyeHoCTi; gz — MOAYNb
MaKCUManbHOI BUTPATU (M3/c-km?) NMoBIpHicTIO nepeBuweHHa 1%, aka
npvBegeHa Ao naowi Bogo36opy 200 KM% N — MOKA3HWK CTYMEHs 3MeH-
WEHHS MOoAyNnsa PO3PaxyHKOBOI BUTPATU; Apy — MepexigHun KoediuieHT
BiA 1%-BOI MMOBIPHOCTI NepPeBULLEHHA A0 3a4aHOI MMOBIPHOCTI; 7 — KO-
edilUieHT, AKMN BpaxoBYE 3aperysboBaHiCTb MaKCUMalbHOI BUTPaTK Npo-
TouyHUMM o3epamiu (01=1,0); J, — KoediLiEHT 3HMMKEHHA BUTPAT BOAU B 3a-
niceHnx Ta 3abonoveHnx Boao3bipHux 6acenHax (0,=1,0); F - nnowa Bo-
no36opy, kv

06'eM CcTOKY NoOBeHi po3paxyHKoBOI 3abe3ne4yeHOCTi BCTAHOBNEHUN

3a BMpasom:

Qp% =4

3
Wp% 0% 107, (2)

Ae hpy — Wwap CToKy po3paxyHKoBOI 3a6e3ne4yeHocTi, MM.

Cnepwy po3paxoBaHi MaKCMManbHi BUTpPaTU 00’'eMiB CTOKY BOAM
AoloBux (31MBOBMX) NaBOAKIB Ha nnowi BoAo36opy y CTBOPi KOXHOI
OKpeMmol cnopyan. Yepes BCTAHOBJEHI Pi3HMUI BIGMITOK MiX rpebeHem
I'TC Ta icHylO4MM piBHEM BOAM, BU3HA4YeHi 06'eMM, WO 30aTHA aKyMyJto-
BaTW crnopypna. Take HaBaHTAaXXEHHS MOXKe ByTW Nulie KOPOTKOTEPMiHO-
BUM, ap)ke Mig 4Yac NiABULEHHS piBHA BOAW iCHYE Hebe3neka BTpaTu
cTinkocTi ykociB i npopuBy 'TC. [lns 3abe3neyeHHs NPONycKy HaaJMLL-
KOBMX BOQ, TMAPOBY3/IN MalTb CKUOHI CNOpyau, siKi Texx nobypoBaHi, y
nepeBaXkHiN 6GinblwocTi, 663 HaNeXHUX PO3PaxyHKIB, WO CTaBUTb Nig
CYMHIB IX MPONYCKHY 3AaTHICTb.

[Ons npuknagy po3rnsHeMo oAMH 3 po3paxyHKOBMX Bunagkie. -
POTEXHIYHA cnopyaa Ta CTBOPKBAHMN Hew CTaBOK Homep /X Mae nnouwy
OiYHOI NPUTOYHOCTI 4 kM2 06’eM BOOW, AKWUW Hapingoe 3 3a4aHOI MIOLLL
BO4O360pY 3@ OCHOBHMM  pPO3PaxyHKOBMM  BWMNAAKOM  CKNagae
0,08 mnx M. Y BUNagKy NpopuBy Aambu Ha CTaBKy BULLe 3a Teuielo (Ho-
mep X) oooatkoso Ao BogoiMu IX Haginge 6nmsbko 0,132 maH M. Pos-
paxoBaHMM 06'eM BOAM, LLO 30aTHA aKyMYJIHOBAaTU HA KOPOTKOTEPMiHOBUN
nepiog I'TC, cknagae 0,307 max M3, Takum unHom, I'MC BUTPUMAE MOXK-
NVUBMIN NPOPMB BEPXHbLOr0 CTaBy 3a A0AABaHHAM BOAM, WO Haginge 3
nnowi 6i4HOI NPUTOYHOCTI, a 3anuwKkoeun o6'em csarae: 0,307-0,132-
0,08=0,095 mnH M.

NpoBeneHi po3paxyHKM 3a OCHOBHMM pPO3PaxyHKOBUM BUMALKOM
MOKa3yTb HECMPOMOXHICTb AesKNX faMb akyMmynBaTh Ta yTpPUMyBaTh
HaaNMLWKOBI 06'eMN BoAWN. 3@ TaKMX YMOB, CyMapHuUiM 06’eM Bogu BXKe 3

=F-h
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ABOX i 6inbwe BogonM byae HaaxooMTWM A0 BOAOCXOBML, PO3TalOBaHUX
HMXXYe 3a Teuyi€l, a y pa3si HAOXOOXKEHHS MaKCUMaslbHUX BMTpAT 3a ne-
pPeBIPOYHMM BMMNAOKOM, CUTYyaUis MaTuMe Ginbll HeraTMBHI nNposiBu. Ta-
KUM YMHOM, CMOPYAaM, WO MakTb OOCTATHIN 06'€M peryntow4voi EMHOCTI
BOOOCXOBMULL, CNig NPUAINATU NepLwoYeproBy yBary nig vyac ekcnnayarauil.

BucHoBKU. 3a pe3ynbTaTtaMn NPOBEAEHUX PO3PaxyHKiB BCTAaHOB-
neHi I'TC y kackagi, sKi MaloTb NOTEHUiNHY Hebe3neKy pynHyBaHHSA nig
Yyac NPOXOAXKXEHHA MaKCUManbHUX BUTPAT BOAW AOLWOBMX (3n11MBOBUX) Na-
BOAKIB. 3 ypaxyBaHHSIM 3Ha4yHUX GAYKTyauid KAiMaTy Ta 3pOCTar4yoi
He6e3neKo MPOoMNyCcKy MakCMManbHUX BUTPAT BOAW Big AOLWOBUX (311u1-
BOBWX) HaZ BUTpaTaMu BECHAHUX NaBOAKiB, OTPMMaHi AaHi MaloTb cTaTh
nNigrpyHTAM OAS NOAanblUOr0 BUMBYEHHS Ta PO3PaxyHKY MNpPOMNYCKHOI
CNPOMOXXHOCTI BOAOCKUOHMUX CNOPYQA, | NOMIMWEHHS X TEXHIYHOrO CTaHy.
Le nigBuwMTb HagiMHicTb Ta 6e3neyHy ekcnayaTauito rigposy3nis. B
OKpeMux Bunagkax cnig nepenbaynTyv NPoOEKTOM O0L4ATKOBI BOOOCKUAOHI
nNpUCTPOI.
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SAFETY ASSESSMENT OF EXPLOITATION HYDRAULIC STRUCTURES
ON THE SMALL RIVER DURING RAIN FLOODS

The results of hydrological calculations in the basin on the river Lower
Tersa. Determine the maximum flow rate and volume of water rain
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storm floods. The technical condition of groundwater dams on
reservoirs is researched. Survey shows poor condition of spillway
facilities. It means the danger of the destruction dams by entering the
body of water large quantities of water. Built map and definition of the
catchment area of the river Lower Tersa. On the basis of hydrological
calculations established structures that sustain breakthrough dams
upstream.

Keywords: hydraulic structure, dam, storage reservoir, river.

Fanuu I. B., accucteHT ([lHEeNponeTpoBCKM FOCYAapPCTBEHHbIN
arpapHo-3KOHOMUYECKUN yHUBepcuTeT, r. JHenp)

OLEHKA BE3OMNACHOCTHU 3KCIMJTYATALUUN
rMOPOTEXHUYECKUX COOPYXXEHUM HA MAJIbIX PEKAX,
BO BPEMA NPOX0XXAEHUA OO0XXAEBbIX (JIUBHEBbDIX)
NABOAKOB

YcTaHoBneHbl 4amM6bl, UMeloLMe NOTEHLMANbHYI0O ONACHOCTb pa3pylue-
HUA BCNeACTBME NepenvBa BoAbl Yepes rpebeHb rmapoTexXHUHECKUX co-
opy)XeHui. PaccunmTaH nononHuTeNbHbIN 06bEM BoAbl, KOTOPbIA CNOCO-
6HbI aKKyMynupoBaTb BogoeMbl. Ha ocHoBaHUM ruaponormyeckux pac-

yeTtoB B 6acceriHe p. HmkHsaa Tepca, onpeaeneHbl MAaKCMMarnbHble pac-

XoAbl M 06BbEeMbl BoAbl NPU NPOXO0XXAEHUM A0XKAEBbIX (MMBHEBbIX) NaBo-
AKOB.

KnroyeBbie croBa: rmppoTexHM4YecKoe coopyxkeHue, pamba, Bogoxpa-

HUULWe, peKa.
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