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BCTYII

Tioponoczia — Hayka, ska BUBYA€E Tiapocdepy, 30KpeMa OKE€aHH, MOPsl, PIUKH,
o3epa, 00J0Ta, TPYHTOBI BOJH, CHIT Ta JIbOJOBUKH, BOJOTY aTMOC(EpH, a TaKoX ii
BJIACTUBOCTI Ta MpOLIECH, 110 B HIA MPOTIKAIOTh, 1 SBUINA Y B3a€EMO3B’S3KY 3
atMocgeporo, JaiTocheporo Ta 6iocheporo.

Bona — ronoBHe mxepeno KUTTS Ha 3eMJll i pO3BUTKY JOJICHKOT UBLII3AIIT. 3
JABHUHU XUTTS JIIOAMHU TOB’si3aHE 3 BOJIOI0. BOHA MIMPOKO BUKOPUCTOBYETHCS Y
MIPOMHUCIIOBOCTI1, €EHEPTeTHIIl, B CUIbCBKOMY Ta pUOHOMY TOCIIOIAPCTBAX.

[Naponoris npoBoAWTH OOJIK BOJHMX 3amaciB Ta BOJHOrO OallaHCy;
BCTAHOBJIIOE PO3PAaXYHKOBI BUTPATU 33 KOXKHUN MICSIb POKY, KOKHHI CE30H 1 pIK, a
TaKOX MaKCHMaJIbHI Ta MIHIMaJIbHI IXH1 BEJIMYMHU, HEOOXIHI MiJ Yac MPOCKTYBaHHS
Ta eKCIUlyaTalli BOJOTOCHOJAPCHKUX OO0’€KTIB, BUBYAE MUTAHHS BUIIAPOBYBAHHS,
TEMIIEpaTypHOTO U JIbOAOBOTO pEXUMY, CTOKY PO3UMHEHHX PEUYOBUH, Ja€
TiIPOJIOTIYHI MPOTHO3M, BUBYAE pPYCIOBI TMporecu Ta (HOpMyBaHHS HAHOCIB,
po0IeMu MaIuX PIUOK 1 BHYTPIIIHIX MOPIB.

Imxenep — ¢axiBenb BOAHOTO TOCHOJAPCTBA IMOBHMHEH BMITH MPaBUIBHO
OLIIHIOBAaTH BOJHI PEeCypcH W TIAPOJOTTYHUN PEKUM BOJHUX OO’ €KTIB, TPAMOTHO
BUKOHYBAaTH PO3paxyHKH, NependauyBaTH HE TUIbKU OJNM3bKI pe3ylbTaTH, ajie U
BiJIJaJIeH] HACIIKK BTPYYaHHS JIIOAMHUA B IPUPOJHE cepenoBuile. ['iaponoris TicHO
MOB’513aHA 3 METEOPOJIOTI€I0, TIAPABIIKOI0, T€OMOP(OIIOTi€l0, FEOJIOTIEI0 Ta IHIIUMHU
HayKaMHU.

VY oMy Kypci BUBYAETHCS TIAPOIOTIS CYII, SIKa PO3TJIsAIae OBEPXHEBI BOAU
(piuku, o3epa, 0oj0Ta), SBUIA 1 TPOLECH, 11O B HHUX BiIOYBaIOTHCA, a TaKOX
3aKOHOMIPHOCTI, 3 SIKMMH 11 MPOIECU pO3BUBaIOTHCS. OCOOIMBY yBary mnpuiiieHO
IH)KEHEepHI T1ApoNorii, 1Mo po3podisie METOAW TIAPOJOTIYHUX PO3PAXYHKIB 1
MIPOTHO31B, HAa MIJCTaBl JaHUX TIPOMETPIi.

lapomerpis — 1e po3AUT TiAPOJIOTii, Yy SKOMY pO3TJISIAIOTBCA METOIHN
CIIOCTEPEKEHHS 32 PEKUMOM BOJHUX 00’ €KTIB, IPUCTPOI Ta MPUOOPI BUMIPIOBAHHS
XapaKTepUCTUKH, IO 3aCTOCOBYIOTbCS MpPHU IIbOMY, @ TaKOX CIOCOOU OOpOOKH
PE3yIbTATIB IXHIX BUMIPIOBAHb.

Mema euguenns Kypcy — OTpUMAaTd 3HaHHS NPO (HAKTOPU Ta 3aKOHOMIPHOCT1
(dhopMyBaHHS TOBEPXHEBOI'O CTOKY, PEKHUMaX PIiduoOK, 03ep, OOJIT, TOJIOBHI METOJIU
BOJIOTOCTIOJJAPCHKUX PO3PAXyHKIB, HABYUTHUCS 3aCTOCOBYBATH III METOAM Mija Hac
MPOCKTYBAaHHS Ta EKCIUTyaTallli BOJOTOCHOJAAPCHKUX 00 €KTIB 1 T1IPOTEXHIYHUX
CIOpY/1 Ha HUX, aHAJI13y Ta OIIHI[l Pe3yJbTATIB JOCIIIKEHb 1 pO3PaXyHKIB.

OcBoeHHS Kypcy nepeadaydae MociiioBHe NPOpoOIeHHs MaTepialy BiIMOBIIHO
710 TIporpaMu Kypcy. ¥ mpoiieci poO0TH 3 JIITepaTyporo CTYACHT CKIIAJa€ KOHCIIEKTH,
nepeBipsie 3aCBOEHHS MaTepially 3a MUTAHHAMHU JJIi CAMOKOHTPOJIIO, MapajesbHO 3
BUBYCHHSIM OKPEMHUX DPO3AUTIB CKJIaJla€ MUCbMOBI KOHTPOJIbHI POOOTH, CIIOYATKY 3
TiIPOJIOTi, a MOTIM, K NPOAOBXKEHHs, pO3paXyHKOBO-IpadiuHy poOOTYy 3 BUBUEHHS
Ta PO3PAXyHKY PEryJIOBaHHS CTOKY.



3MICTOBUI1 MOAY.JIb 1 MOHSTTS PO BOJAHI PECYPCH TA PEKUM
BOJI CYIHII

TEMA 1 KPYTOOBIT BOJA B IIPUPO/II TA BOJJHUI BAJAHC
1.1 IonsaTTS rigpoJorii Ta rixpomMmeTpii

ligpoaorisi — e Hayka, 1110 BUBYAE MPUPOJIHI BOAM, TOOTO SIBUIIIA 1 MPOIIECH,
0 B HUX MPOTIKAIOTh, a TaKOXX 3aKOHOMIPHOCTI, 3a SIKUMHU IIi SBHILIA 1 IpoLecU
PO3BUBAIOTHCSI.

linzpomeTpist — po311ia riAPOAOrii, B SIKOMY pO3pOOJISIOTHCS METOIM BUBYEHHS
NPUPOAHUX BOJ, a TAaKOX CHOCOOM BHUMIPIOBAHHS MapaMeTpiB BOJHUX OO0 €KTIB
(wBHUIKOCTI, ITMOUHHU, PIBHI TOILO).

['iposorist NOAUISETHCS HA TaKi PO3AUIN:

- TIAPOMETEOPOJIOTS;

- TIAPOJIOTis MOBEPXHEBUX BOJ CYIIIL;

- TIAPOJIOTIS OKEaHIB 1 MOPIB;

- TIIPOJIOTiS MiJ3EMHHUX BOJI.

ByaiBHULITBO TPaHCIIOPTHUX CHOPYA 3[€0UIBIIOTO MOB’A3aHE 3 3ACTOCYBAHHIM
3aKOHIB pyXy MTOBEPXHEBUX BOJ — 2I0POJ102i€10 Cyuli.

1.2 T'0/10BHi riAPOJIOTivYHI TA TiAPOMETPHYHI XapaKTEePUCTUKHU PiYKH

Jist po3poOJieHHS MPOEKTIB TPAHCHOPTHUX CHOPYA, L0 NAIATal0Th MAil
BOJHOIO MOTOKY, MOTPIOHO 310paTH TiIpOJIOTIUHI JaHi, sIKi MalOTh XapaKTepUu3yBaTH
pexuM  BOAOTOKIB. KuUIbKICHI OIIIHKA  €JEMEHTIB TiIpOJOTIYHOTO PEXKUMY
Ha3UBAIOThCSA 2I0POI0IYHUMU XAPAKMEPUCMUKAMU.

['gposorivyni XapakTepUCTHKHU:

1. Bumpama 600u — 11e KUIBKICTh BOJH, IO MPOTIKAE 32 OAMHUIIO Yacy 4epes
momepeunuii mepepis  BomoToky (O, M/c). HeoGXimHO 3HATH PO3PaxyHKOBY
MaKCHUMaJlbHy BHUTpaTy, BUTPATy BOAM 3aJIaHOi BIPOTiIHOCTI mepeBuieHHs. OKpiM
BU3HAUYEHHS BUTPAT MPU BUCOKUX PIBHIX BOAM, HEOOXIAHO BCTAHOBUTU PO3MOAILI
BUTpaT MK pPYCJIOM Ta 3allaBaMH. 3a BHUTPATOI BOAM MPU3HAYAIOTH PO3MIPU
OTBOPIB TPYO 1 MOCTIB.

2. Pigenv 600u (H, cm). Po3riaaioTsh piBHI BOJU XapaKTepHI Ta pO3paxyHKOBI.
Jlo xapakTepHUX pIBHIB HaleXaTb pigeHb eucoxkux 600 (nami — PBB), pisens
MmedxncenHux 600 (nani — PMB).

Meowcenv — ce30HHE CTOSIHHS HU3BKUX (MEXKEHHHUX) PIBHIB BOAM B pivlli, SIKe
HIOPIYHO MOBTOPIOETHCS. Y TMOMIPHUX 1 BUCOKHX HIMPOTaX PO3PI3HSIOTH JIiMHIO Ta
3umMo8y MeXeHb. PiBHI MEXEHHMX BOJI HaWOUIbII BaXJIUBl [JIs MPaBUIBHOT
oprasizaiii po0it 3 OyA1BHULITBA MOCTOBUX CIOPY/I.

Pospaxynkosuii pieenv 6ucoxux 600 (dani — PPBB) 3amaHoi BipoTrigHOCTI
NEPEeBUIICHHS] HEOOXITHUW 11 PO3pPaxXyHKY BIAMITOK TpoOi3Ay MO MOCTY,
nigMocToBuX radbaputiB. HeoOxinHO MaTu JaHi mpo PiBHI BOAM, 1100 MPU3HAUYUTH
BIIMITKY OpPOBKHM HACHITY.



3. Imubuna nomoxy. BoHa BU3Hayae BIAMITKH 3aKkjiafeHHs GyHIAMEHTIB OIOp,
BILJIMBA€ HA BEJTMUMHY BOPOHKH PO3MHBY Y MIPOMDKHUX OMOPax MOCTA.

4. JIvooosi ssuwa. Criopyna mae OyTH po3paxoBaHa Ha Jito JIboy. s mporo
MOTPIOHO 3HATH PiBHI 1bOOOXOOY Ta NEPULO20 NePEeMIUjeHHs Tb0JY, a TAKOXK MOBUJUH)
500y. 3a PIBHSAMU JHOJI0X0Y Ta MEPEMIIIEHHS JIbOy PO3PaXOBYIOTh ONMOPHU HA TUCK
abony. Posmipu 1600aHUX noié BPAaXOBYIOThCS MiJl Yac MPU3HAYEHHS MOJIO0KEHHS Ta
po3MipiB mponboTiB MocTa. Lli gaHi HEoOXimH1I AJis MPOEKTYBaHHS JbOAOPIZIB 1
oprasizaiii nponycky ab0ay. CTpOKH HAaCTaHHS JIbOJOXOAY HEOOX1THO BpaXxoBYyBaTU
i yac OyMIBHUIITBA, 100 MPU3HAYUTH TMOCIIOBHICTh 1 YaC BHUKOHAHHS OKPEMHUX
BU/IIB POOIT.

5. Illsuoxocmi nomoxy i nanpsim meuii. IXHe 3Ha4eHHs Ta HanpaMm npu PBB Tta
PBBB nuktytorh rnuOuHy 3akiajgeHHs (yHAaMeHTIB onop. BoHu BIIMBaOTH Ha
YKpITUICHHS MiAXigHUX HacumiB. [losie mBuAKOCTe BU3HAYa€ KOMIUIEKC 3aXOMAIB 3
YIPaBIiHHS PYCIOBUM mponecoM. st mpaBUIbHOTO PO3MILIEHHS CHOPYJ y TUIaHi,
HaIpUKJIaJl, MOCTOBOT'O MEPEeX0ay, HEOOX1TH1 AaH1 IIPO HANpsmM meuii.

6. Vxun 6o0noi nogepxni — 11e BIIHOUIEHHS PI3HOCTI BIAMITOK PiBHS BOJM Ha
JUISTHIN, 10 PO3TIIAIA€ThCS, 10 JOBXKUHHU i€l AUISHKHU. [T0B3M0BXHI yXUJK BUTHHOT
MOBEPXHI Ta MIOPCTKICTh — 11 XapaKTEPUCTUKU HEOOX1TH1 /Il BU3HAUCHHS BUTPAT Ha
3amiaBax Ta B pyciai. IIBUAKICTh MOTOKY BU3HAYAETHCA 32 TaKOO (HOPMYJIOLO:

V:m-i-h%, (1.1)

ne m — KoeimieHT piBHOCTI;

i — yXWJI BOJAHOI MOBEPXH];

h — cepeHs TTIMOMHA TOTOKY.

BinmnoBiiHO 10 piBHSHHSA HEPO3PUBHOCTI OTOKY

O=Vo, (12)
7€ ® — IJIOIA KUBOT'O Mepepizy.

7. Bucoma i cuna Habicarouux xeunv. Ili 9yac NpOEKTyBaHHA MIiAXITHUX
HACHUITIB Ta 3aXUCHUX JaMO, /s 3a0€3MeUeHHS 3aXUCTY BIAKOCIB HACHMIB 1 1aM0 Bij
XBWJIBOBOI 11 MOTPiOHO MaTH JaH1 MPO BUCOTY 1 CUJTy HaOIralOuuX XBUJIIb.

8. Hanocu ma pycnosuii npoyec. HasiBHICTh IUX BIIOMOCTEH HEOOXimHA s
MPaBUILHOTO BUOOPY KOMIIOHYBaHHS CIIOPYJ MOCTOBOI'O MEPEXO/y, MPOTHO3YBaHHS
PO3MUBIB, a OTXK€, BIAMITOK MifoWBH (pyHAaMeHTIB onop. HeoOxigHo BpaxoByBaTu
3MIHY pyclia pIYKd y IUIaH1 Ta TJIMOMHU BOAM Yy MONEPEYHOMY Ipodili BOJOTOKY
MPOTATOM CTPOKY CILYKOU CHOPY/IH.

9. Kaimamuuni xapaxmepucmuxu. BigomocTi mpo omaau Ta ix piYHUN
pO3MONLI,  IMIBUAKOCTI  Ta  HAOpsMU  BITPIB,  TEMIEpPATYpHUH  PEXKUM
BUKOPUCTOBYIOTHCSA JIJIs1 BU3HAUEHHS PO3PaXyHKOBUX T1IPOJIOTTUHUX XapaKTEPUCTHUK.

Excrmyaraiiss cnopyA TakoXX 3aleXHTh BiJ T1IPOJIOITYHUX OCOOIMBOCTEH
piuku. YcCi 1l XapaKTepUCTUKU OTPUMYIOTh Ha MICIl CIOPYIH, IO MPOEKTYETHCH,
HNUIIXOM Oe3Mocepe/HIX HAaTypHUX BUMIPIOBaHb, a TaKOX Yy TIAPOMETEOCTaHIINX,
pO3TalllOBaHUX HEMOJAJIK BiJ CIOPYIW, LIO MPOEKTyeThbcs. Yepe3 Te, 1O JAaHi,
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OTpPHUMaHI T1IPOMETE0CTYK0010, po3paxoBaHi 3a TPUBAIMN MEPIOJ, TO 3a JOIIOMOT 00
YITKO PO3pOOJIEHOT METOAMKU MPOBOMAATH 1XHIO OOpOOKY 3 METOI BU3HAUEHHS
MaKCUMaJIbHUX, MIHIMAJIbHUX 200 yCepeTHEHUX 3HAYEHb.

1.2 Kpyroo0ir Boau B npupoai

brnuszbko 70 % miomi 3emuli 3aiiMaroTh okeaHu Ta Mops. Omaau 4acTKOBO
BUIIAPOBYIOTHCS, YACTKOBO MPOHMKAIOTh B TPYHT, a HAMOUIbIIA IXHS KUIBKICTH (10
40%) dopMyeTbcs B CTpYMKH Ta piuku. Po3pi3HsIIOTH Mmanuti kpyeoobie (OkKeaH —
BUIAPOBYBAHHS — OMAJN — OK€aH) 1 sequkutl Kpyeoobie (OKe€aH — BUIIAPOBYBAaHHS —
XMapu — OIaJ iy HaJ CyX0JI0JIOM — MOBEPXHEBUH 1 Mia3eMHuil cTik) (puc. 1.1).

xmaou

e — <>
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Pucynok 1.1 — Cxema BEIMKOTO Kpyroo0iry BOu

Tepuropii, 3 AKMX BOJa CTIKa€ B PIUKH, 110 BMAJAIOTh B OKEaH, HA3UBAIOTHCS
cmiunumu obracmamu. TepuTopii, B MeXax IKUX PIYKHU BIAJAAIOTh Y BOJIONMHU, IO HE
3’eAHYIOTbCS 31 CBITOBUM OKEaHOM, HA3MBAIOTBbCI Oe3cmiuHumu 06aacmamu
(Apansceke Ta Kacniiiceke mopsi, o3epo baiikan).

1.3 PiBHsIHHSI BOHOIO 0aJIaHCy

Cxemy KpyrooOiry BOJAM Ha 3€MJII BUPAXKaIOTh TAKUM PIBHAHHSIM BOJHOIO
OamaHcy:

Zy+ Z.= X+ X, (1.3)
ne Zy, Z. — CEpeAHLOPIUHUN 00’€M eunaposyeéanv 13 TOBEPXHI OKEaHIB Ta
CyXO0J0J1y BIIMOBIIHO;

Xo, X. — cepenHbOpIUHUI 00’ €M onadis, 110 BUIMAIAIOTh B OKEaH 1 HA CyXOA1T
BIJIIIOBIIHO.

CxianHinly CTpyKTypy Mae BOAHHMI OallaHC OKpPEMOro piukoBOro OaceiiHy.
Tam GanaHc MOpYIIyeThCs Yepe3 HEBIAMOBIMHOCTI HAA3€MHOI Ta IMiI3€MHOI IJIOII]
’KUBJICHHS, HEPIBHOMIPHICTh BUNAJIHHS OCaJiB y pi3HI POKHU. PiBHAHHS BOJHOIO
Oasancy aiis 6aceliny Oyjie MaTh TaKUil BUTIISIA:

)(cep =Ycep + ZCGp) (1 4)



ne Xeeps Yeepy Zeep — BIATIOBIIHO CEpPENHI 0araTopiuHl BEJIMYMHH OCAMIB, CTOKY 1
BUIMAPOBYBaHHs. 3HAYCHHS IUX BEJIWYMH HE MOXKHA PO3TJSIATH K aOCOIIOTHO
HE3MIHHI 4Yepe3 Te, IO 3MIHIOEThCS KJIMAT, HAa HHUX BIUIMBAIOTh pPe3yJbTaTH
TiSTBHOCTI JroauHM. [l yac MpoeKTyBaHHsI JOPOXKHIX BOJOMPONMYCKHHUX CIIOPY
BUKOPHUCTOBYIOTh PIBHSHHS BOAHOTO OaniaHcy mepioay popMyBaHHS MaKCUMAaJIbHOTO
CTOKY.

1.3.1 Bunaposysannsi

Ha Bonnwmii 6anaHc BIUIMBAaIOTh KJIIMATH4YHI YMOBU. Y CEPEeIHHOMY OJIU3BKO
2/3 omaniB y BUIIISAI Mapy HNOBEPTAIOThCA B arMmocdepy. YHACHIIOK KOHOeHcayii
BOJISIHI TApH MEPETBOPIOIOTHCS Y BOAY.

Bunapoeysanua — Gi3uuHMiA TIpoLec BIAPUBY MOJIEKYJ PIAUHU BiA ii BUIBHOT
noBepxHi. BoOHO SK pe3ynbTaT TEIJIOBOIO PYXy MOJIEKYJ BHU3HAYAETHCA
TEMIIEpaTypol0 BOJHU, TEMIIEPATypor0 Ta THUCKOM MapiB Haja i MOBepXHEw. Sk
MOKa3ajli BUMIPIOBAHHS, BHIAPOBYBAaHHA 3 CYXOJOdY MPOXOAUTH 3HAYHO
MOBUIbHIIIE, HIK 13 IOBEPXHI1 BOJIONMHU.

1.3.2 Onaou

KinbkicTe omnajis, 10 BUNAAAIOTh y TOMY YM IHIIOMY pailOHi, 3aJ€XHUTh Bl
TakuX (haKTOpiB:

— MIUPOTH MICIEBOCTI;

— BiACTaHl Bix okeaHy (i3 BiJJaJ€HHSIM BiJ OKEaHy KUIbKICTh OMaJiB
3MEHILYETHCS );

— BHCOTHU HaJ piBHEM MOPS (31 30UTbLIEHHSM BUCOTH MICIIEBOCT1 BOHA 3POCTAE
710 IeSIKOi M1, a MOTIM 3HOBY Tajae);

— HasIBHICTH JIICY 30UIbIIIYE KUTbKICTh OMAIIB (JIIC CIIPUSIE BEPTUKATBHOMY PYXYy
MOBITPSI, YTBOPEHHIO XMap Ta 30UIbIICHHIO BUTTAPOBYBAHHS );

— penbedy MICUEBOCTI (Macu MOBITPS, MiAHIMAIOYUCh Y3/0BXK CXWIIB Tip,
OXOJIOMXKYIOThCS Ta KOHJIEHCYIOTh BOJIOTY).

3a cBOIM MOXOJKEHHSM CIIOCTEPIraloTh TPU TUIU OMA/IIB:

— YUKIOHIYHI, 110 YTBOPIOIOTHCS Ha JIHII MEpPEeTUHY MOBEPXOHb PO3ILTY
o0JacTeil TemIoro Ta X0JI0JHOTO MOBITPS 3 TOBEPXHEIO 3eMIII;

— KOHBeKMuUGHi, 10 YTBOPIOIOTHCS HUIIXOM KOHAEHcAllli BOJIOTM y BEpPXHIX
mapax atmocdepu;

— opoepaghiuni, MO YTBOPIOIOTHCS BHACTIIOK OXOJO/KEHHS TEIUIMX Mac
MOBITPS M1 Yac MiJHIMAHHS BBEPX IPCHbKUMH CXUIAMM.

['onoBHUMHM XapakTEpUCTUKAMU OMNAJiB € I1HTEHCUBHICTb Ta TPUBAIICTD
ixHporo BumnajiHHsA. Onaau 3a3Buyail HEpIBHOMIPHI Y Yaci IXHbOT'O BUIAI1HHS.

InmencusHicms — KUIBKICTH ONAJiB, LI0 BUIAJa 3a OJUHHULIO Yacy, SKYy
BHU3HAYAIOTh TOBIIMHOIO APy BOJAU (MM/XB.).

[1ig yac mpoeKTyBaHHSA MaJIUX MOCTIB (3aBJIOBXKHU 110 25 M) 1 BOJOMPOIYCKHUX
TpyO HEOOXIAH1 JIaHl MPO BJIACTUBOCTI BUMAJIHHSA ONAAIB MPOTATOM JOOU 1 HABIThH



roJuH. Y pa3i NPOEKTYBaHHS BEJIMKHUX 1 CEPEHIX MOCTIB JOCTaTHbHO BIIOMOCTEHN MPO
pIYHY HEPIBHOMIPHICTh OMA/IiB.

1.3.3 Cmik

Cmik — pyX BOAW IO TMOBEPXHI 3eMJIi, B IPYHTaX, MO il MiJACTWIAIOTH, 1
ripcbkux mnopopaax. TpuBamicTb HOro po3paxoBYIOTh BII MOMEHTY 3apOJ>KEHHS
MOTOKY JI0 BHAAiHHS B OKeaHu Ta Mops. Ha 1mpomy nuisixy yacTuHa BOAM e Ha
BUIIAPOBYBAaHHS, & TAKOX HAa MPOCOYYBAHHS B IPYHT.

MexaHi3M yTBOPEHHS CTOKY TaKHil:

1. 3aTpuMaHHs BOJM POCIUHHICTIO.

2. 3BOJIOKEHHS IPYHTY.

3. HacruueHHst mOBEpXHEBOIO 1IAPY Ta 3alIOBHEHHS HEPIBHOCTEW BOJIOIO.

4. IndinpTpartlis BOAM Y BEpXHOMY LIAPi IPYHTY.

5. [loyaTok pyXy HaJAJUIIKIB BOJU CXWIaMU penbedy OaceitHa.

6. [Touatok pyxy Boau y IpyHTax abo MiA3€MHUM CTIK.

[Ipouecu CTOKY 3MIHIOIOTBCS 3aJIEKHO BiJ  KIIMary, pPOCIUHHOCTI,
IHTEHCUBHOCTI BUMNAJIHHS ONaiiB, peiabedy MICHEBOCTI Ta IHIIUX OCOOIMBOCTEH. €
TaKi rirnoTe3u MOXOKEHHs 1 TOTIOBHEHHSI M1I3€MHUX BOJI:

— iHginbmpayitina 2inome3a, BIATOBIIHO 10 SIKOT MOXO/XKEHHS Ta TTOMIOBHEHHSI
MIA3€MHUX BOJI BIAOYBA€ThCS HUISIXOM 1HGUIBTpaliil aTMOchepHUX OMaaiB, TaIUX
BOJ, BOJl IOBEPXHEBUX BOJOWM Ta BOJOTOKIB. Bmepmie Oyia BHUCIOBIEHA
M. Birpysiem Ilosnionom y I cT. 10 H. €.;

— 1weeHinbHa ecinomesa (nam. Juvenalis — IOHHI) TMOSCHIOE TOXOKEHHS
MIA3€MHUX BOJ SIK pe3yJibTaT IXHBOI'O BHUJUIEHHS i 4Yac 3aCTUraHHS Ta Jerasarii
Marmu.

Humanns ona camoKkoHmpoiio

1. aiite BU3HA4YeHHS T1ApOJIOTIi Ta riApoMeTpii sk Hayk. HaBeniTh rojioBHI
T1IPOJIOTIYHI Ta TAPOMETPUYHI XapaKTEPUCTUKU PIUKH.

2. Sk BinOyBaeThCS KPyroooOir BOAU Y IPUPOAL?

3. 3 4oro cCkiIadaEeThCs PIBHSAHHS BoAHOTOo Oanancy? HapexiTe TroJyioBHI
(bakTopH, sIKi BILTMBAIOTh HA BOJHUM OajaHC OKEaHy Ta PIUOK.
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TEMA 2 PIYKOBA CUCTEMA, IOHSATTS PO PEKUM BOJT HA
CYXOJ10J11

2.1 IloHATTA PiYKOBOI CHCTEMH

VYcsa Teputopis Cyxolloy MOJUIAEThCS Ha PIYKOBI OaceiiHu. Mexi piuKOBUX
OaceilHiB HA3UBAIOTLCA 600opo3dinamu. Piuxoea cucmema — 1€ CYKYIHICTh yCIX
pIYOK, IO BMAJAIOTh Y TOJOBHY pIiuKy, sika posrisgaetscs (puc. 2.1). Piukoa
cUCTeMa BKJIIOYAae B ce0e OJHY TOJIOBHY pIUKYy Ta JE€KUIbKa MPUTOKIB. Pluku, ski
0e3rmocepe/IHbO BNAJAI0Th Yy TOJIOBHY PIUKY, HAa3UBAIOTHCS npumoxamu 1 nopsoxy.
Piuku, 1o BmajgalTh y NPUTOKH | MOPSAKY, HA3UBAIOTBCS NpUmoxamu 2 nopsoxy
TOIILIO.

['onmoBHa piuka

PHTOKH 2 mOpsAIKa

IIputoku | nopsiaka

Pucynok 2.1 — Cxema pi4koBOi CUCTEMU
2.2 Bono30ipHmuii 0aceifH Ta iOro XapaKTepUCTUKH

JI0 KOKHOi pIYKOBOi CHCTEMH NPWIATA€ TEPUTOPIA, 3 AKOI OMaaM CTIKAIOTh
MOBEPXHEIO TUIbKHU B 1[I0 PIYHY cucTeMy. Taki TepuTopii HA3UBAIOTHCA 800030IpHUMU
bacetinamu. B okpeMux BUIAJKaxX y cepeanHl OaceiHiB, pO3TalllOBaHUX Ha TJIACKUX
PIBHUHHUX NUISHKAX, 3HAXOATHCS TUIONII 3HAYHUX PO3MIPIB, 5Kl HE MAIOTh CTOKY B
rojoBHY piuky. Boja, 1o HagxoauTh y BUIJISAI OMajiB, BUTPAYAETHCA HAa
BUIMAPOBYBAHHS Ta KUBJICHHS IMII3€MHHUX BOJ 1 1€ 32 Mexi Oaceitny. Taki 6e3cTiuH1
0o0nacTi HE MOXYTh OyTH BKJIIOYEHI y BOA030ipHY muiomy piuku. IlompaBku Ha
MPUCYTHICTh O€3CTIUHUX 00JacTel BpPaxOBYIOTHCA 3a JIONOMOIOIO CHEIalbHUX
Koe(ilieHTIB  (3a03€pEHHOCTI,  3alliCCHHOCT1). ['OJIOBHMMU  TeOMETPUUYHUMHU
XapakTepucTukaMu Oaceitny € roro miomia ta ¢popma. baceitn 6yBae cumempuunum 1
HecumMempuyHuM BIIHOCHO 1O BOAOTOKY. YiM cUMeTpuyHIIIe Ta KOMIIAKTHIIIE
OaceitH, TUM OLIbIlIE MaKCMMaJbHA BUTpaTa 3a IHIIMX PIBHUX YMOB. Piuku 3aiexHO
Bl IOl OaceiiHy MOJUISAIOTBCS Ha BEJMKI, cepeaHi Ta mami. Jlo manux pivox
HAJTEXKATh PIYKH 3 IUIOMICI0 BOA030ipHOro Gaceiiny me Gimpmre 100 xm”. Cepen
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CcepeOHiX BHUOKPEMJIIOIOTH pIuyku 3 OaceliHaMM, 110 PO3TAIllOBaHI B OJHIN
reorpadiuniii 30H1. Jlo geruxux piuoK HajexaTb piuKH 3 OaceiHaMu, 0 3alMalOTh
JEeKUIbKa reorpadiuHuX 30H.

2.3 Pi3HOBHM/IM BUTOKIB Ta rUpJ pivoK

[locTiitHi BOJOTOKM MarOTh BUTOK Ta TUpJo (ycTsd). Bumox — ue micue, ae
3’ BIISIETCS TOCTIMHA Tedis B pycii. P1Uku MOXYTh BUTIKAaTH 3 03epa. Y TakoMy pasi
BUTOKOM BB)KAETHCSI MICIIE TIEPETUHY PIUKU 3 OeperoM o3epa (Hampukiam, p. AHrapa
y Pocii). Piuku MoxyTh BuTikatu 3 0Oosiota. BUTOKOM TyT BBa)KaeTbcs MicUE 3
MOMITHOIO Teui€lo (Hanpukiaj, p. Boara y Pocii). Butokom mosxe 6yTu Take:

— MICII€ BUXOJly MIA3EMHUX BOJ;

— HWOKHS YaCTHUHA JIbOJIOBUKA, 1110 TaHE;

— MICII€ 3JUTTS IBOX PIYOK.

Tupno abo ycms — Miciie BIaaiHHS PIYKH B MOpe, 03epo abo iHmy piuky. Ha
TUPJIOBIN IUISHII PIUKH MOXKe OyTU Oervma. Ha3Ba «aenbTay MOXOAMTH BiJl Ha3BU
4yeTBepTOi OYKBHU rpelbkoro andasity A depes ii CXO0XICTh, Y JaBHUHY Taka Ha3Ba
BIiepie Oysa naHa aenbTi piuku Hin. 3a HasBHICTIO ACNBTH Y PIUKH 3a YCTS (THPIIO)
MPUAMAETHCS  YCTS HaWOUIBbII TOBHOBOJHOIO (TOJOBHOIO) pyKaBa. YTBOPEHHS
JENbTU YCKIIAIHIOE MOPCHKI MPUILUIMBYU Ta BiuMBH. [1Iupoki po3MuTi pycia B MicIi
BIIAJIIHHS PIYKU B MOpPE YTBOPIOIOTH 2y6y abo ecmyapii (IliBgennuit byr). Onnum i3
PI3HOBUJIIB €CTYapil0 SBISIOTHCS JUMAHU, B IKUX MOPE 3aTOIUIIOE THPJIOBY YaCTUHY
JOJIMHU, OCKUIbKM OeperoBa Mojioca ii BUSBISETHCS OIMYIICHOIO. YCTS y BUIIIAII
nuMmaHiB MatoTh piukd KyOawb, [uicTp Tomro. Jlesiki piukd HE MarOTh YCTS
(y mocynuimBux 00J1acTsAX), iX BOAa 3 4aCOM MPOCOYYEThCS a00 BUIAPOBYETHCS, TaK
10 pIYKa 3MEHIIYEThCS B po3Mipax. Yci i 0COOJUBOCTI MalOTh OYTH BpaxoBaHi Mij
4ac MPOCKTYBaHHs aBTOMOOUTLHUX JOPIT.

2.4 XapaKTepuCTHKH PIYKH B ILIAHI

Jloeoicuna piuku BUMIPIOETBCS BIJACTAHHIO BiJi BUTOKY (JpkKepena) A0 YCTs
(rupna) y3n0Bx gpapsamepy — JiH1i MAKCUMAJIbHUX TJTUOUH.

3seusucmicmo piuKu Ta i poseanysicenicms OMIHIOETHCS TAKUMU BIIMOBITHUMU
Koe(ilieHTamMu:

— KOe(]iIl€EHT 3BUBUCTOCTI1

L > (2.1)

ne L, — nowxuna piuxu (puc. 2.2);

L,, — noexuna 3a moBiTpsHOKO JiHieK0 (pHC. 2.2).
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VY pasi BeAMKOi IPOTAKHOCTI PIUKU

k = ka‘ .Lpi
w S , (2.2)

B.JI.i
ne L, — NOBXWHA JUIAHKA PIYKM 3a IOBITPSHOIO JIHIEIO, B MEXax SKOI
30epiraerbes 3arajibHUi HarpsMm Tedii (puc. 2.3);

L, , — noexuna 3a

MOBITPSTHOIO JIIHIEIO

L, — nowxuna piuku

Pucynok 2.2 — BuznauenHs koe(iieHTY 3BUBUCTOCTI

Pucynok 2.3 — BuznauenHst koe(illieHTY 3BUBUCTOCTI y pa3i BEJIMKOI MPOTSHKHOCTI
plukH

— Koe(iLIEHT PO3TalyKeHOCT1

L

k, = 7 (2.3)

2on. pycia
ne L. — 10BKUHA PyKaBiB PIUKH;
L 01 pycra — JOBXKHHA TOJOBHOI'O pyCIIa.
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2.5 CTpyKkTypa 10JIMHM PiYKH y NOB310B:KHBOMY NpPOdiTi

PiukoBi monuHU 37€0UTBIIOTO YTBOPEHI MiJ Yac TEKTOHIYHUX aedopmariiit
3eMHO1 MOBEpXHI ab0 MiJ Yac pyXy JAaBHIX JbOAOBHUKIB. OpHAK Mia JI€0 BOAH, IO
Teue, nporec GopMyBaHHS PIYKOBHUX JIOJIUH MPOJAOBXKYEThCS. PO3TIsIHEMO CTPYKTYpY
pIUKH Y TIOB3A0BXHBOMY Tipod i (puc. 2.4).

I I

Pucynok 2.4 — CtpykTypa piuyku y HOB3JJOBXKHBOMY Mpodiii:
I — 30na eposii; Il — 3ona mpanzumy, Il — 30na akymynayii nanocie

VY 30ni epo3ii (30H1 BEepXHBOI Teuii PIYKU) AHO PIYKU XaPAKTEPHUIYETHCS
BEJIMKUMU TIOB3JIOBXKHIMU YXWJIAMH 1 TTOTIK Ma€ 3HAYHY MIBUJKICTb, 1100 PO3MHUBATH
TPYHT ¥ BUHOCUTHU MPOAYKTH PO3MHUBY BHM3 3a T€Hi€l0. YHACIIJIOK BUHOCY HAHOCIB
B110yBa€ThCS MOCTYMOBE 3MEHIIICHHS YXWITY Ta MOHWKEHHS JHA, TOOTO

di

1
dt <0. (2.4)
3ona cepeonvoi meuii (30Ha TPAH3UTY) PIUKU Ma€ 3a3BUYAl 10OpE PO3BUHYTY
oMMy, 9acTO TOpi3aHy CTapopivysiMu, o3epamu i Oosiotamu. IlojokeHHsS HA
MPAKTUYHO HE 3MIHIOETHCS, MBUAKOCTI MOTOKY BXK€ MEHII, HDK HEPO3MHBAJIbHI, ajie
III€ JOCTAaTHBO BEIHMKI, MO0 HAHOCH ocigaJd. BOHM ocCiZaloTh Ha JIOKAJIBHUX
TUISHKAX, YTBOPIOIOYUHN MTEPEKATH.
di, _0 03
dt '
VY 30H1 HWXHBOI Teuil (30Ha akymynauii HaHOCi¢) yXWIHM Ta IIBUIKOCTI

HACTUIBKM Mali, 110 YacTHMHA HAHOCIB BIAKJIAJAETHCS HAa JAHO PIUKU. Y I[bOMY paxi
YXWII THA 3pOCTAE:

di

3

dt > 0. (2.6)

Hwxust pguistHka piuHOI  JOJUHM  HA3WBAETHCS  KOHYCOM  BUHOCY, SIKIIO
BIJIKJIQICHHSI HAHOCIB MIIHSTI BUIIE HABKOJIUIIHLOT MICIIEBOCTI. Uepe3 aKkymyJIsIiito
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HAHOCIB YTBOPIOETHCS JIeNbTa piuku. JenpTH 3a3BU4ail ajJeko BUCTYNAIOTh B MOpE,
Hanpukiaa, aAenbra p. Bomru wmae mnporsokdHicte 375 kM, a B aensTi HeBu
po3ramoBane M. Cankrt-IletepOypr. Po3mogin MoAuMHU PIYKKM B TOB3JOBXKHBOMY
npoduti He € 000B’s13k0BUM. Moxke OyTH BiJICYTHBOIO 30Ha TpaH3uTy. Ha mputokax
TOJIOBHUX PIYOK YaCTO BIJCYTHS 30HA aKyMYJISLIi.

2.6 llonepeunuii npoginb JOTUHA PIYKH

Posrnsinemo monepeunuit nepepiz piuku, BaactuBuid I 1 Il ginsakam piunoi
noJuHM (puc. 2.5).

¥ VBB

WMB fﬁ/ﬂ

X3

N
|

Pucynoxk 2.5 — Ilonepeunnii nepepi3 piuku, BaactuBui 11 1 III ninssakam
PIYKOBOT TOJTUHHU:
1 — kopinnuu bepee; 2 — wap HaHOCI8 antosilo, 3 — MedCeHHe PYClo;
4 — 3annasa; 5 — Hamya0K 3an1a6u

~)

/Jlonunow piuku Ha3UBaIOTh MOPIBHSIHO BY3bKE, CUJIBHO BUTATHYTE B JOBXKHUHY
3arjauOJIeHHS 3€MHOI TOBEpPXHI 3 OUIbLI-MEHII MIUPOKO PO3CYHYTUMHU OOKOBUMH
CKaTaMH Ta c1a00 HaXWJIEHUM Y TIOB3JJOBXKHBOMY HAIPSIM1 THOM.

1. Kopinnuii 6epee — BepxHs 00KOBa YaCTUHA JAOJUHU, yTBOPEHA HE PIYKOBUMH
HAHOCAMH, a KOPIHHMMH T[OPOJaMH, IO CTAHOBJIATh MPUJIETNy [0 JOJIMHU
MicueBicThb. [lopoau NMepBUHHOI MOBEPXHI PIYKOBOI JOJIMHHU, YTBOPEH1 Yy J1aBHBOMY
r'€OJIOTTYHOMY IPOIIECi.

2.V nonepeunux po3pizax cepeaHbOl Ta HUKHBOI NUISHKH PIYKOBOIT JOJIMHU
3aBKAM MOXHI MMOOQYUTH IIap HAHOCIB — allfOBiI0, TOOTO YacCTUHOK IPYHTY, WIO
MPUHECEH1 BOJIOIO.

3. Meowcenne pycno — HalOUIbII MOHMKEHA YACTUHA JTHA — JIOJIMHH, SIKOIO TeUe
pluka y HM3bKY BOAY. 31 3MHUBOM PHUXJIHMX IPYHTIB BEPXHBOI AUISTHKA 3MEHIIYBaBCS
BUHOC HAaHOCIB BHM3 3a TEUi€l0. YHACIIJOK LIbOr0 Ha JUISHKAX, IO JIeXKaTh HUXKYE,
MOCTYIOBO MPUIHUHSJIOCS BIIKJIaJ€HHS HAHOCIB, @ BOJHUN MOTIK BPI3aBCS B TOBIILY
aJIOBII0, YTBOPIOIOYHM Y TaKUH crioci0 pyco.

4. 3annaéa — ue 4YacTHHA JOJMHU 1032 PYCJIOM, IO 3anumiuiacs. Bona
3aTOIUTIOETHCS MEPIOIUYHO 32 AyKe BUCOKUX MaBOJKIB Ta MOBEHEH.
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5. Hamynok 3annaéu — Ha IbOMY €Talll IEPEHOC HAHOCIB 3A1UCHIOETHCS TIIBKHU
B pycii. Ilix yac mMakcuMalbHHX CTOKIB Ji€dKa KUIbKICTh HAaHOCIB BUHOCHUTBCS HA
3aIJIaBU Ta BIAKIAAAETHCS Y MICIX 13 MAJIMMH IIBUAKOCTSIMHU, YTBOPIOIOYH HAMYJIOK
3aIlIaBH.

Ha pucyHnky 2.6 HaBelleHO cXxeMy MOMNEePEeYyHOro Nepepizy J0JIUHU PIUKH.

[Ipunerna MicuieBicTh .
bpiBka gonnHu

/

Kopinuuii 6eper III

BbpiBka Tepac

Bucora cxuny
HanzaruiaBui
Tepacu

% ITpoToxa

MexeHHe DVCIIO

[TimomBg cxury

3amuaBa [TigomBu
| Tepac
JAHo nonuHu

IllupuHa JONMHU

Pucynok 2.6 — CxeMa nonepevyHoro nepepizy JI0JIUHA PIYKU

Tepacu — 1wmumpoki yctynu (CXoau) 13 OUIBII-MEHII TOPU3OHTAIBHOIO
MOBEPXHEI0, IO TATHYTHCA B3AOBX CXWIY JOJMHM W CTAHOBJSATH 3alUIIKH
JABHIIIOTO JIHA JIOJWHHU; JOJIMHA MOXKE MaTH JEeKUIbKa Tepac, MiApaxyHOK ix
MMOYMHAETHCSA Bl pIUKH BBEPX 32 CXHIIOM.

Humanns ona camoKkoHmpoiio

JlaiiTe BU3HaUEHHS PIYKOBOT CUCTEMH Ta HABEAITh il CXEMY.

JlaiiTe BU3HaueHHs BOA0301pHOI0 OaceiiHy Ta HaBeAiTh MOT0 XapaKTEPUCTKY.
HaBeniTh rosloBHI Pi3HOBUIM BUTOKIB Ta TUPJI PIYOK.

[IpuBeaiTh TOJOBHI XapaKEeTPUCTUKH PIYKH Y TUTAHI.

HaBeniTh cxemy OJMHM PIYKU Y TIOB3JOBXKHBOMY Mpod i, faiTe ii omnuc.
HageniTh cxemy IOJMHM PIYKU y TIoNIepeyHOMY Iipodisi, gaiTe 1i onuc.

SR e
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TEMA 3 I'TTIPOMETPHUYHI CITOCTEPEXEHHS TA BUMIPIOBAHHSA

3.1 BuOip AiIAHKH PpiYKM Ta MicUsl IS BCTAHOBJICHHSI MOCTAa [JISl
TiAPOMETPUYHHUX CIIOCTEPEKEHD

Jinstaka piuky (03epa, BOJOCXOBHUINA) 1 MICIE JIJIi BCTAHOBJIEHHS MOCTOBUX
MPUCTPOIB OOMPAIOTHCA 3aJI€KHO B MOCTaBICHUX I[UIEH 1 3a1au crnocTtepexeHb. B
yCiX BUNAJKaX HEOOXIIHO MparHyTH TOro, mob Micie, oOpaHe s oOJaIlITyBaHHS
MOCTa, BIIJI3EPKAIIOBAIO OCOOIMBOCTI PEKUMY PIBHIB IIi€1 IUITHKH BOJHOTO 00’ €KTAa.

Ha piBHUHHUX piuKax AUISHKA, 110 HAMIYA€THCS JJIs BCTAHOBJICHHS TIOCTY, Ma€
Oytu Oe3 3aruiaBH, a 3a HasBHICTIO il MOTPIOHO OOpaTH HANMOPAMINLY Ta HAWBYXKUY
3amiaBy 3 piBHUM penbedom, 0e3 MPOTOK Ta CTapHilb, BUIbHY BiJl JI€PEBHOI Ta
yarapHukoBoi pociuHHOCTi. Ilupokux 3amnaB BapTO YHHMKATH uepe3 Te, WIO
HasBHICTh 3aIlJIaBU CHUJIbHO YCKJIQJHIOE BUMIPIOBaHHS BUTpaTH BoAu. Piuka Ha
IOUISHIII TIOCTa Ma€ MPOTIKATH OJHHMM pYCJIOM, HE pPO30HMBAIOYTCh Ha PYKaBU 1
npotokd. Pycno nmoBuHHO OyTH mpsiMuUM, ajie BapTO MaTh Ha yBa3i, 10 Ha JyXKe
JOBTUX 1 IIUPOKUX JUISTHKAX BEJIMKUX PIUYOK, pO3TALIOBAHMX 32 HANPSIMOM
MaHyiBHUX BITPIB, MOKe OYTH BUKPHUBJIEHHS XOAY PIBHIB BiJl 3r1IHHO-HAriHHUX SIBUILI,
10 BUHUKAIOTH M1 AI€I0 BITPIB. Y PYCil piukd HE Mae OyTH OCEpe]KiB, OCTPOBIB Ta
MUIMH, 0 CIIUYUHAIOTh KOCOCTPYHHICTh TeYii, MONEPEUH] YXUIH, MIANOPH, a TAKOX
CHOPUSIIOTH YTBOPEHHIO 3aTOPIB 1 3aKOpIiB JboAYy. Pycno piuku MOBHUHHO OyTH
CTiiiKuM, TOOTO HE 3a3HaBaTH PO3MHUBY 200 3HAYHOIO 3aMYJIEHHS, HE MOBUHHO OYyTH
3aCMIUYE€HO KapyaMH 1 HE 3apOCTaTH BOJIHOIO POCIHMHICTIO (OUYE€pPETOM, TPOCTHHUKOM,
PAECTOM), OCKUIBKH 1€ YCKJIAIHIOE BUMIPIOBAHHS BUTPAT BOJIU.

Pailion posramyBaHHS TOCTY TIOBMHEH 3HAaXOJWUTHUCA 3a  MEXaMHu
PO3MOBCIOJIKEHHS MIANOPY BiJl MPUTOKIB, IITYYHUX CHOPYZ 1 BOAONpPUHMAIbHUKA
MEBHOT PIUKH.

Ha ginsgHin He Mae OyTh  JicHUX Oip)K Ta NPHUCTaHEW 13 BEIUKUM
BaHTaJ0001roM, JOOYBaHHS MICKY 1 IpaBil0 3 PIUYKH, KyHNaJIbHUX IUISKIB, CKUIIB
MPOMUCIIOBUX KaHATI3AIMHUX BOJ, SKI MOXYTh BHUKPHUBIISTH HPUPOJHUN pPEKUM
pIYKH Ta 3aBayKaTH pOOOTI MOCTY.

ITin yac BUOOpY MOCTY HA TPCHKUX pidyKax HEOOXITHO MOAATKOBO JI0 BKa3aHUX
BUIIIE YMOB IPArHyTH PO3TAIllyBaTH MOCT BHILE CTPEMHUH 1 MOPOTiB, TaM, JIe TeYls
MOPIBHIHO CIOKIMHA, PYCJIO0 pIUKM HE 3axXapalleHe BallyHaMu i 00JJOMKaMM CKellb, a
TaKOX 3BEPHYTH OCOOJIMBY yBary Ha CTIMKICTh pyciia SIK Y BUCOTHOMY, Tak 1 B
MIaHOBOMY 3HaueHHi. HeoOxinHO MaTu Ha yBasl, IO 1 KPYTI 1 Jy»Ke MoJori 0eperu
HE3pYy4YHi JJii BCTAHOBJIEHHA MOCTa Ta YCKJIQJHIOIOTh BUKOHAHHS CIIOCTEPEKEHb;
Hal3pyuHimi 6eperu cepenuboi KpytusHu (20 — 30°). Ha o3epax 1 BOAOCXOBHIIAX
3HAYHOTO PO3MIPY Mepeka BOJAOMIPHHMX IOCTIB Ma€ pO3TalIOBYBAaTHCS Tak, 1100
JaHH1 BUMIPIOBaHb HAa HUX JJaBaJid 3MOTY PO3paxyBaTH CEpeHIN piBeHb, 30Kpema, B
yMOBax JI€HIBeJALil, TOOTO BUKOPUBIIEHb PIBHEBOI MOBEPXHI MijJ BIUIUBOM BITpY,
CTOKY pIYOK, $KI BMaJalOTh B 03€p0 W BHUTIKAIOTh 3 HBOTO, CKHUIY BOAU 3
BOJIOCXOBHIIIA TOUIO.

Bapro 3Baxkxatmu Ha Te, IO HAa BEIUYMHY JE€HIBEJIALIM BIUIMBAIOTH
MOpGOoJIOTidHI 0COOIUBOCTI OYIOBH KOTJIOBUHU BOJOUMH Ta y30epixXkKs (13pi3aHICTh
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OeperoBoi JdiHIi, TIMOMHM, HASBHICTH MUIKOBOJHUX 3aToK Tomio). OTxe, y pasi
opraHizaiii MepexXi BOJOMIPHHUX TIOCTIB Ha BEJIUKOMY 03epi (BOJOCXOBHIII)
HEOOXIHO MOINEepPeIHhO BUBUMUTU NMPUUYUHU KOJMBAHHS PIBHS BOJU 3a PI3HUX YMOB.
CrioyaTky HaMIY€HUH IJIaH PO3MILIEHHS] MepeXki BOJOMIPHHUX MOCTIB y MOJATBLIIOMY
Mae OyTH YTOYHEHMI Ha MiJCTaBl BUBYEHHS MaTepialliB CIOCTEPEkKEHb, M0 OYIAYTh
OTpUMaH1 y pe3yiabTari poOOTH CTBOPEHHOI BOJOMIPHOI Mepexi. BuBueHHs
MartepiaiiB CIOCTPEPEKEHb J03BOJUTh TaK0X HAMITUTH MYHKTH, $Kl JOLUIHLHO
oOnagHaTH CaMOMNMUCIIMU pIBHS ISl MIABUIIEHHS TOYHOCTI CIIOCTEPEXKEHb Ta
BpaxyBaHHs J1000BOT0 XOAY PiBHS IiJ] BIUTMBOM JCHIBEIAIIN.

VY pa3i npucTporo MocTiB Ha 03epax Ta BOJOCXOBHUIIIAX OCOOIMBY yBary BapTo
NPUAUIATA 3aXUCTy BOJOMIPDHUX YCTAaHOBOK BiJl pyHHIBHOI Nii mpuOOI0 Ta JBOIY.
OO6wuparoun Miciie 715 OTY, 0 TUTbKU BIAKPUBAETHCS, MOTPIOHO MPUNUHATH JI0 YBaru
HAsIBHICTh HACEJICHUX MYHKTIB Y JaHOMY pailoHi, 3acO0IB CIOJYYEHHs Ta 3B S3KY.
JloTpuMaHHsI BCIX IIUX YMOB NPAKTUYHO HE 3aBXKJIU MOXIIMBO, ajl€ BOHU MAalOTh
npuiiMaTHCs A0 yBaru y pasi BUOOpy HalpalliOHAJIbHIIIOIO BaplaHTy.

Ilonvosi pobomu nio uac eubopy OinaHKU piuku ma Micys OJisi 6CMAHOGIeHHS
nocma. llepen BWi3IOM Ha PEKOTHOCIIMPOBOYHI OOCTEXKEHHS PiUuKu ab0 o3epa s
BUOOPY JUISHKH JJI TIAPOJOTIYHMX CIIOCTEPEKEHb HEOOXITHO TMOMNEPEaHBO
O3HAHOMHTHCS 3 pPallOHOM Ta JUISHKOIO pIYKA (03epa) 3a JITepaTypHUMHU U
apXiBHUMHM MarepiajamMu Ta IHIIUM JpKepenaM. PexorHocuupyBajibHe OOCTEXEHHS
JOUISHKY PIYKY HaW3pydHillle BUKOHYBATH Y JIITHIN Yac 3a HU3bKOTO CTOSIHHS PIBHIB
Boau. [lin yac oOcTexeHHs BUKOHYIOIOTh Taki poOOTH:

a) 3arajJbHUM OrJIsA JUISHKYA PIYKU JAJis 3'iCyBaHHs ii cTaHy ¥l ocoOiuBocTel
T1IPOJIOTTYHOTO PEXKUMY;

0) BUSIBJICHHSI 3MIHHOTO TIJTIOPY;

B) TIJa30MIPHO-OYCOJIbHY 3MOMKY MAUISHKM 3 BHUMIPIOBAaHHAM TIJIMOUH 1
BU3HAUYCHHSIM IIBUJIKOCTEH TEUil;

I') ONUTYBaHHS MICIEBOIO HACEJICHHS JJisl BUSBIECHHS OCOOJMBOCTENH PEKUMY
pIUKH.

3acanvnuu 02140 Oinanku. OOCTEXKEHHA IUITHKA NOYMHAIOTh 3 3arajlbHOI0
OTJISITY, JUIS 4YOT0 KOPUCHO 3aJy4UTH O00I3HAHY JIIOJIUHY 3 MICHEBUX JKUTEIIB, 1100
MaTd MOXJIMBICTh OTPUMATH BiJ HEI1 JOBIJAKY MPO CTaH AUISHKK Ta OCOOJHMBOCTI ii
TIPOJIOTIYHOTO PEXKUMY B TEpPIOM MOBEHEW Ta MaBOJAKIB, BECHSHHUX Ta OCIHHIX
JBOJIOXOIB, JIITHHOI Ta 3UMOBOI MEXKEHI. Y MpOIECi OriAly HEOOXIIHO BUSBUTH
po3Mipu ¥ peXUM KOJIMBAaHb PIBHS, 3arajibHi BJIACTUBOCTI Teuii pIiuKH, CTaH ii
MEXEHOT0 pycia, IMUPUHY PIYKKM y MEXKEHb Ta MiJ Yac MOBiHI, 3araJIbHUN CTaH ii
3aIylaBU, CTIAKICTH JIOXa PIUKM 1 cTaH 11 OeperiB, 3apoCTaHHS pycja, HAasBHICTb
OPUPOAHUX Ta IITYYHUX MPUYUH YTBOPEHHS MEPEMIHHOTO MIANOpPY, HAsBHICTD
PETYIIOI0UMX Nepepi3iB (MOPOTH, BY3bKi MICIS), CTYIIHb MYTHOCT1 BOJM B Pi3HI MOPH
POKY, OCOOJIMBOCTI JIbOJAOXOJIB Ta JhOJOCTAaBY, MOXIJIMBICTH YTBOPEHHS 3aTOPIiB,
3aKOpIB Ta OMOJOHOK; JJIsi MaJIMX PIYOK HEOOXITHO BUSIBUTU MOKJIMBICTH IXHBOT'O
MPOMEp3aHHs /0 JHAa B3UMKY Ta TMepecuxaHHs BIITKY. Jl0JaTKOBO A0 LIbOTO
OLIIHIOIOTHCSI YMOBHU Oepery i BCTaHOBJIEHHS BOJOMIPHUX IMPUCTPOIB 1 JUISTHKA
PIYKM 3arajoM CTOCOBHO 3pYYHOCTI MPOBEAEHHS T1IPOJIOTTYHUX CIIOCTEPEKEHb.
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Busenenns 3minnoeo nionopy na oinanyi. HaiicknaaHie 3aBaHHsS CTaHOBUTH
BUSBIICHHSI MOXJIMBOCTI Ta HASIBHOCTI 3MIHHO20 niOnopy, SIKUil, SIK 1 HECTIMKICTb
pycia piukH, 3HUKYE TOUHICTh TIAPOMETPUYHUX BUMIPIOBAHb Ta YCKJIQJHIOE IXHIO
00poOKy. [IpyurHaMy BOHUKHEHHS 3MIHHOTO MIANOPY MOXYTh OyTH TaKi:

a) ITY4YHE PEeryjloBaHHS CTOKY piukH rpedieto (1am0010), 10 po3TalioBaHa
HIDKYE JUISTHKH, sIKa 00CTEXKYEThCS;

0) mpUpOAHI KOJIMBAHHS PIBHIB BOAM MPUTOKIB, 5Kl BHAJAIOTh HUXKYE
HaMIYEHOT0 CTBOPY, a00 PiBHIB BOJONpUMAalIbHUKA (PIYKH, 03€pa, MOps);

B) TUMYACOB1 CTUCHEHHS pyciia pIYKH JIbOJOM (3aTOpH, 3a3K0pH) abo JIepeBrHa,
IO CIJIABJISETHCS (3aNaHu, 3aJI0MH);

r) nedopmariii pycnia, siki CHpHYUHSIOTh 3Ha4H1 3MIHU y JTHI;

1) 3HAYHE 3apOCTaHHs pyciia 6e3MocepeIHbO HUKY€ HaMIY€HOTO CTBOPY.

JlanbHICTh PO3MOBCIOKEHHS MIANOPY BiJ FAPOTEXHIUHUX CIIOPYJ MOXE OyTH
BH3HAYCHA 3 MaTepialliB BUIIYKYBaHb Ta MPOEKTY CIOPY/ a00 OMUTYBaHHSAM 0C10, sIKi
00CIIyTOBYIOTh CIIOPYY, 1 MICIICBUX KHUTENIB. SKIIIO BiIOMOTEN HE Ma€, TO JaIbHICTh
PO3MOBCIOKEHHS MIANOPY MOKe OyTH MPUOIM3HO BU3HAYEHA 32 (DOPMYJIIOI0

h +z
L=a-°T, (3.1)

ne L — noBXuHa JUISTHKA PO3MOBCIOJKEHHS TIAIOPY, M;

I — cepenHiil yXui BOJIHOT TOBEPXHI 32 BIACYTHICTIO HMIANOPY;

hy — cepenHs ruOWHA pycia 3a BIICYTHICTIO MIATIOPY, M;

z — mianip 6e3mnocepeHbO BUIIE HOTO JKepena, M;

a — Koe(DIIieHT, 110 3aJIeKUTh B/l CIIIBBIIHOIIEHHS z//1) 1 BU3HAYAETHCA 3 TaOIUII
3.1.

Tabmuis 3.1 — 3HaueHHs KoedilieHTa a

Iloka3zHuK 3Ha4YEeHHs
z/hy 50 | 20 | 1,0 | 0,5 0,3 0,2 0,1 0,05
a 0,96 | 091 | 0,85 | 0,76 | 0,67 | 0,58 | 0,41 0,24

Benuuunu, siki Bxonats B popmyny (3.1) OepyTh 13 MarepiajiB BUIIYKYBaHb,
a00 BOHM MOXYTh OyTH mpuOIM3HO BU3HA4YeH1 Ha Mici. [lim yac BHU3HAuYEHHS
JaNbHOCTI PO3MOBCIOIKEHHS MIANOPY, 1110 BUHUKAE BHACIIOK MPUPOJIHUX KOJUBAHD
piBHS BOJIM MPUTOKIB a00 BOAONpPUNMANIbHUKA, 32 BEIUYHMHY Z MPUUMAIOTh MOBHY
aMIUTITYly KOJIUBaHb PIBHS y BOJONPUMMAIIbHUKY (pHC. 3.1).

BiporinHicTh MOSBM 3MIHHOTO MIANOPY BiJ THUMYAacCOBUX CTHUCHEHb pycla,
nedopmalrlii 1Ha Ta POCIUHHOCTI, a TAKOX HOro MpUOJIM3HY BEIMYHMHY Ta JAJbHICTD
PO3MOBCIOJIKEHHS 3'SICOBYIOTH M1/l YaC OMUTYBAHHS MICHEBHUX KUTEIIB.

3BakatoyM Ha MOXJIMBICTH NOMWIKM TiJ Yac pO3pPaxyHKY JajbHOCTI
PO3MOBCIO/KEHH Mmianopy 3a ¢opmynow (3.1) 1 y pa3i BU3HAUYeHHS ii 3a
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OIINTYBAHHAM )KI/ITCJIiB, PCKOMCHAYETBCA OJIA KiHI_IeBOI‘O BHUKOPHUCTAHHA BCTAHOBJICHY
MCIKY PO3IMOBCHOIKCHHA HiJIHOpy HpHﬁMaIOTB 3 ACAKHNM 3aI1aCOM.

Pucynok 3.1 — Cxema po3MoBCIOJIKEHHS MIANOPY

Sxkuo B pailoHi, SKMA HaMi4€HO ISl YCTAaHOBKHM IIOCTa, HEMAae€ UISHOK,
BUIBHUX BiJ 3MIHHOTO MIANOPY, TO B LUX BHIAJKaX 3aBJaHHS 3BOJIUTHCS O
3HAXOJKEHHS Takoi JUISHKH, 1€ 3MIHHUWA MiAmlp BUpaXeHW cradkime Ta
TPUBATICTh HOro HailMeHIa.

Jlist cioctepekeHb 3a PEKUMOM YXWIIIB BOJHOI MOBEPXHI Ha TaKid AUISHI
HEOOX1THO BCTAHOBUTH MOCTH JJIsl BAMIPIOBAHHS YXHJIIB BOJIHOT TOBEPXHI.

Tonoepaghiuni ma npomipni pobomu. TomorpadiuHa 3HWOMKa BHKOHYETHCS
Oe3nocepeIHbo Mmicisi BUOOPY AUITHKU. MeTa 1ux poOiT — OTpUMaTH IUIaH AUISTHKH 3
HAHECEHHMMHU Ha HbOMY IUIAHOBO-BUCOTHUMH XapaKTEPUCTHKAMU BOJHOrO 00’ €KTa
Ta MPUJIETJIOL O HbOT'O MICIIEBOCTI 3 BKa31BKOIO PO3TAIllyBaHHS MOCTOBUX MPUCTPOIB.

O6'em TomorpadiuHuX poOIT 31 3HIMAHHA AUISHKU 3aJI€KUTh, 3 OJHOrO OOKY,
Bl PO3MIpiB BOJHOro 00’€KTa, a 3 IHIIONO — BIJ CKJIaAy poOIT mocTa, W0
BiIBpuBaeThcs.  Jyig  OUIBIIOCTI  TIAPOJIOTIYHMX ~ TOCTIB ~ BHUKOHYETHCA
HaIBIHCTPYMEHTAaJIbHA 3HOMKa JUISHKU. /{7151 TOCTIB Ha BEIMKHUX PIYKax 31 CKJIATHUM
penbedoM pyciia Ta 3aIjlaBU HAMIBIHCTPYMEHTaIbHA 3MOMKa € TONEPEAHBOIO; MiCIIs
oOJalITYyBaHHA BCIX TIIOCTOBMX YCTAaHOBOK Ha TaKMX CTaHUIAX BHUKOHYETHCA
IHCTpYMEHTaJbHA TUIAHOBO-BUCOTHA 3HOMKA.

HaniBiHcTpyMeHTanbHa 3il0MKa nepeadadae Taki poooTu:

a) MPOKJIaJaHHs TIAaHOBO-BUCOTHOI OCHOBH;

0) HiBeJIIOBaHHS MPOQUIIB Ta BUMIPIOBaHHS TNIMOWH;

B) BUMIpPIOBaHHS IIBUAKOCTEN Ta HAPSAMIB MOBEPXHEBUX TEU1H;

I') [J1a30MIpHY 3MOMKY CUTYallli Ta CKJIaAaHHs TUIaHy;

1) ONUC IUISHKH.

[I1aHOBOIO Ta BHCOTHOIO OCHOBOIO 3HIMAaHHS CIYTYIOTh Maricrpaib 1
nornepeyHukr. Mexi 3WOMKHM 3a IIMPUHOK PIYKM BU3HAYAIOTHCS BIAMITKAMHU
HaWBUIIOTO (ICTOPUYHOTO) PIBHS BOJAM, SIK1 MaloTh OyTH Buile Hboro Ha 0,5-1,0 m, a
3a JOBXKHUHOIO — po3MipaMu piuku. Tak, Ha plUKax MUPHUHOIO B MexeHb A0 100 M
JUISTHKA Ma€ JOPIBHIOBATH M’ ITUKPATHIN MIMPHUHI PIUKH, a Ha IUPIIUX pIUKaX — JABO-
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TPHOXKpATHIA MIMPHHI MEXKEHHOro pycia. Ha piukax 13 IMIMPOKUMH 3aIjlaBaMH
JOBKMHA 3HIMAHHS BCTAHOBIIOETHCS 3aJI€KHO B/l OCOOIMBOCTEM 3a11aBu.

SIKuo niIsSHKA MOCTY 3HAXOAMTHCS He fani Hik y 10 kM Bij pernepy aepxKaBHOT
BHUCOTHOT MEpEXki, TO OJJHOYACHO 31 3MOMKOI0 BUKOHYETHCSI BUCOTHE NMPUB’SI3yBaHHS
pernepiB mocTa, a IulaH 3WOMKH Ta OpoduIl MOAAIOThCS Y CUCTEM1 aOCOIIOTHUX
BIJIMITOK.

Ha migcraBi mpoBeaeHHX poOIT CKIAJAEThCS IUIAH JUITHKH Ta OKPEMO
BUKPECIIOIOTHCS TMOMepedHi mpodiii pycia 3a MarepialaMd BUMIPIOBAIBHUX POOIT.
IncTpymenTanbHa TtomorpadiuHa 3MOMKa JAUISHKM NPOBOAMTHCS B MeXaxX BCi€l
IIMPUHU 3aIUIaBU PIYKU U nepeadadae Taki poOOTH y MOBHOMY 00’ €Mi:

a) MPOKJIaJIaHHs TJIAHOBO1 Ta BUCOTHOI OCHOB 3HOMKH;

0) HiBeJIIOBaHHS MONEepeyHUX NpodiB Yepe3 JOJIUHY PIUKH;

B) BUMIpIOBaHHS TNIMOWH;

I') HIBEJIFOBAaHHSI MUTTEBOTO MPOJIOJIBHOTO MPOQLII0 BOAHOT MOBEPXHI;

1) MEH3YJIbHY a00 TEOJOJITHY 3HOMKY penbedy Ta CUTYyallii JOJUHH, 3aIlJIaBH 1
pycia piuku;

€) BU3HAYEHHS 3HaY€Hb Ta HAMPSIMIB IIBUJIKOCTI TEYil;

) CKJIaJIaHHS OIUCY AUISHKHU PIUKH.

Mexi 3HIMaHHSI Ta MaclITadu MPU3HAYAIOThH 3 OTJIAAY Ha Ti caml MIpKyBaHS,
10 ¥ y pa3i HaMmiBIHCTPYMEHTAJIbHOT 3OMKH.

Onuc Oinsanku. '0IOBHE 3aBAaHHS OMHUCY TOJISITa€ B TOMY, IIO0 JaTu BCi
HEOOXIHI BIJOMOCTI JUJISi CYJDKEHHS MpO HAMBaKIMBIIIL PUCH TIAPOJIOTTYHOIO
peXUMY PIUKM, CTaH JUISHKM ii y padoHl MOCTYy Ta YMOBH TIIPOJOTIYHUX
cnoctepexenb. Onuc y pasi notpedbu uioctTpyerbes GpoTorpadisiMu, 3aMalbOBKaMHU 1
CXEMaMHM Ta Ma€ BMIIyBaTH TaKl JIaHi:

a) 3arajbHl BIJOMOCTI IpPO pIYKY, 03€po (HaliMeHyBaHHs, OacelH pIUKH,
JOBXKHMHA PIYKH, TUIOLIA 3epKajia 03epa, Iioma oacenny);

0) 3aranpHi BIIOMOCTI HpO AUISTHKY HOCTY (Ha SIKOMY KUIOMETpPl Bif yCTS
3HAXOJIUTHCS, MIIOIIA BOJO30IpHOTO OaceiHy AJisi MEBHOI'O CTBOPY, HallMEHyBaHHS
MOCTY, aAMIHICTPATUBHI XapaKTEPUCTUKHU MICIE pPO3TAlllyBaHHS CTaHIlli: KpaiHa,
o0J1acTh, palioH, CUIIbChbKA pajia, 3aco00H 3B’ 513Ky Ta 3B'SI30K 31 CTAHIIIEIO 1 IOCTOM);

B) Mop(oioriyHi Ta MOPPOMETPUYHI XAPAKTEPUCTUKH JUISHKH (KOpPOTKa
XapaKTepUCTUKa JOJIMHU Ta 3allJlaBU PIYKM 13 3a3HAYEHHSAM IIMPUHMU JOJUHU WU
3aIyiaBd, OCOOJMBOCTEM CXWIIB 1 JHA JOJIMHU, OYIOBH, penbedy, TPYHTIB Ta
POCIMHHOTO TOKPOBY 3aIjiaBu, (GopmMu o00pHuCy MEXKEHHOro pycia B IUIaHi,
ocoOnMBOCTEN OeperiB, MUPUHU pycia Ta PO3NOALTY TTMOMH Y HbOMY, TPYHTIB JIHA,
CTYyTEHS CTIMKOCTI pycia 1 6eperiB, 3apocTaHHs pyciia BOAHOK POCIMHHICTIO, YXUJIIB
BOJIHOT TOBEPXHI, 3arajbHW3 BJIACTUBOCTEM Teuii PIYKH, MIBHAKOCTEH TeUli Ta
iXHBOTO HAMPAMY);

I') TOJIOBHI XapaKTePUCTUKHU BOJHOTO PEXKUMY TaKi:

— 3arajibHi BJIACTUBOCTI KOJUBaHb PIBHIB BOAM MPOTATOM PIYHOTO ILUKIY 3
PO3MOJIIOM 32 CE30HaMH POKY;

— BJIACTUBOCTI 1000BOI'0 KOJIMBAHHS PI1BHIB;

— cepenHs ¥ HalOUIbIIa aMILTITYa KOJIUBaHb PIBHIB;

— MOXJIMBICTh NEPECUXaHHS Ta MepeMep3aHHs pycia;
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— OpPIEHTOBHI1 MIPKYBaHHS MPO BUTPATY BOAU B MEXKEHb Ta MOBIHb.

1) XapaKTEepPUCTUKHA 3UMOBOTO PEKUMY TaKI:

— MIPOIIECH 3aMEP3aHHS Ta BCKPUTTS;

— XapakTep JHOJI0XO01Y Ta JhOJA0CTABA;

— HasiBHICTh BHYTPIIIHLOBOJHOTO JILOJIY Ta HIYTH.

€) BIIOMOCTI MPO rocroAapchbke BUKOPUCTAHHS PIYKH (151 BOJOMOCTAaYaHHS,
CIUIaBY, CYJIOXOJICTBA, 3pOIIEHHS, EHEPreTUKH), KOPOTKY XapaKTEPUCTUKY
BOJIOTOCIIOZAPCHKUX CIIOPYA Ta MPUCTPOIB, PO3TANIOBAHUX OJM3BKO N0 AUISHKH
MOCTY, poOOTa Ta EKCIUTyaTallis SIKUX MOXE BIUIUBATH HA PEKUM PIUKH.

3.2 VYaamrTyBaHHsl, O0JIJaJHAHHA Ta HiBeJIOBAaHHA moOCTAa. Binkpurrs
nocra. O00B's13KM cnocrepiraya

VnamryBaHHA Ta 00JIaJlHAHHA TIOCTa BHUKOHYETHCS Ha OCHOBI IPOEKTY,
CKJIQZICHOTO 3a MaTepiajlaMy MOJIbOBUX POOIT, skl OylM BUKOHaHI M yac BUOOpPY U
oOcTeXeHHsl JUISTHKU piuku (03epa). 3 MOCTOBUX IMPHUCTPOIB HAacaMIiepe]] HeoOX1aHO
3QJI0KUTHU PEIepH 3a IBI—TPH J00U 10 HiBeroBaHHS. HiBenmtoBaHHS mocta HEOOX1THO
JUIs BU3HAYEHHS BUCOTHOTO TIOJNIOKEHHS HYJIB CIOCTEPEXKEHHS BOJOMIPHHUX
NPUCTPOiB (peloK, Majib) BIAHOCHO pernepa mocta W Hyns rpadika. HiBemroBaHHA
BeJleThes 3a [V KmacoM BiJl TOJIOBHOTO perepa uyepe3 KOHTPOIbHUM MOABIMHUM X111 —
y IPSIMOMY Ta 3BOPOTHBOMY HAaIpsiMaXx.

Po3xo/keHHs: cyM NepeBUIIEHb, OTPUMAaHUX 32 MPSIMHUM 1 3BOPOTHIM XOJIOM,

Mae OyTH He OUIbIIIe +3n Mm (n — 4MCIIO CTOSTHOK 1HCTPYMEHTY 3a OJIMH Xi]).

OkpiM MO3HAYOK MOCTOBHX MPHUCTPOIB, HIBEIIOBAHHSAM BU3HAYAETHCS BHCOTA
po0O0OYOTO PiBHA y CTBOPI MOCTY 3a KUIKOM, SIKMM 3a0MTO BPIBEHB 13 BOJIOIO, & TAKOXK
MMO3HAYKU BUCOKHX BOJI, SIKIIIO BOHU € B paiioHi mocty. OQHOYACHO 3 HIBEIIOBAaHHAM
po0O0YOTO PIBHS BIPAXOBYETHCS PIBEHb BOJU 32 MOCTOBUMH IIPUCTPOSIMHU.

Sxio moct 00JIalHAHO CaMOMHCIIEM, TO, KpIM HIBEJIIOBAaHHS KOHTPOJIBHUX
MIOCTIB, HEOOX1JHO BUSHAYUTHU MTO3HAYUKHU:

1) maitmanurka (CTOJIMKA), HA SKOMY BCTAaHOBJIEHO CaMOITUCEIIb;

2) HWKHBOTO 00pI3y MpHUIMaNBHOTO pe3epByapa (OCTPIBHUNA TUIT YCTAHOBKH);

3) 3akJaJieHHs TpyOOTIPOBOY;

4) MHa KOJIOS3S1 YCTAaHOBKH.

OnHo4YacHO 3 BHU3HAYEHHSM PIBHS 32 KOHTPOJIBHUMHU IOCTaMH POOUTHCS
3aciuka IbOT0 PIBHS Ha CTPIYIll camonucis. Pe3ynbTaTu HIBEIIOBaHHS MOCTOBUX
MIPUCTPOIB 3aMUCYIOTHCA Y HIBETIOBAJIBHUM KYpHAJ, JI€ BHUKPECITIOETHCS TaKOXK
CXeMaTUYHUH TIJIaH HiBeJIpHOro XoAy. OTpuMaHi MO3HAYKU MOCTOBUX MPHUCTPOIB Ta
iXHE TpUBEIEHHS 10 HYyJIS rpadiky MepenucyroTh y TEXHIUHY CHOpaBy MOCTY U y
JOBIIKOBY  TAOJMII0O TOJBOBOT KHIDKKHA. 3a pe3yjbTaTaMH  HiBEJTIOBaHHS
BUKPECITIOIOTH TPOd11h TTOCTA.

[Npponoriuni  moctu ['igpoMereociy 0u MOCTa4arloThCA MNpHIaJaMd  Ta
obnamHanHsaM 3anexHo Big po3psany (I, 1T ado IIT) BignoBigHo no «TumnoBoro Tabdesns
npuwiaaiB  Ta oOJagHaHHA [JJIs TIAPOJIOTIYHUX TOCTIBY. JIis  BOJOMIPHUX
CIIOCTEPEXKEHb Ha TMOCTaxX CBAWHOIO THITY, 30KpeMa, MalTh OYTH Takl MpWIaaAN Ta
oOnaHaHHS:
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— pelika BOJIOMipHA MEPEHOCHA,

— HIBEIIp,

— peiika HiBeJIpHa,

— piBEHbB, pyJeTKa,

— peiika JIboJOMIpHa,

— Oyp JIbOJOBHI, HAMITKA,

— peiika BOJIOMipHa MaKCHUMaJIbHa,

— TEPMOMETp BOJSIHUM Y OIpaBi,

— TEPMOMETP-TpAlll,

— TOJJMHHUK HACTIHHUM,

— JIIXTap eJIEKTPUYHUHN a00 «IEeTI04a MUILIAy,

— OJIaHKM KHUOK JJIs 3aIIUCY BOJOMIPHHUX CIIOCTEPEKEHb.

Ha nocty mae 6yTu 4oBeH.

Binkputta nocra ohOpMITIOETHCS aKTOM, KM CKJIaJa€ThCsl MPEICTaBHUKOM
oprasizaiii, sika BIJKpHUBA€ IOCT, 1 CHOCTEpIrayeM y MPHUCYTHOCTI IpeJCTaBHUKA
MicueBoi pagu. 3a moctaHoBoio KaGiHety MiHicTpiB YKpaiHu BCi ynamTyBaHHS
BOJOMIPDHOTO IOCTa TMEPEeJaroThCs IiJl OCOOJMBY OXOPOHY MIiCLEBId paji.
OO6nanHaHHAd BOJAOMIPHOTO TOCTa TIEPENAETbCA 3a IHBEHTAPHUM  CIUCKOM
crocrepirauy.

[Tig yac BIAKPUTTS MOCTa CKJIANAE€THCS TEXHIYHA CIPaBa, Yy SIKId BMILYETHCS
ONMHUC JUISSHKA PIYKK Ta TOCTOBUX MPHUCTPOIB, YKA3YIOThCS CTPOKM W MicUA
cnoctepexenb. Jlo crnpaBu HaAarOThCSA: IUIAH JUISTHKA PIYKH, NpoduIb CTBOPY,
3aMalIbOBKH, cXxeMu. [t ciocrepiraya CKiIaga€eThCsl IHCTPYKILIS.

Cnocrepiray Ha BOJOMIPHOMY TIOCTY SIBJISIETBCS €JUHUM TMOCTIMHUM
pPOOITHUKOM, 1 BiJl SIKOCTI HOro poOOTH 3al€XKUTh SIKICTh MaTepialliB CIIOCTEPEKEHb
nocty. Crnocrepiradya peKOMEHAY€EThCSI OOMPATH 3 MICIEBUX JKUTEINIB, MOB’ I3aHUX Y
CBOil JTISJIBHOCTI 3 BOJHUM 00’ €KTOM, Ha SIKOMY PO3TalllOBaHO MOCT.

3.3 IlepeHeceHHs1 BOAOMIPHOIO MOCTA

[lepenecenHst mocta € BKpail HeOa)XxaHUM Yepe3 BEJIUKY I[IHHICTb TPUBAIUX
CIOCTEPEXKEHb B OJHOMY MICII. AJleé 3 4aCOM MOXYTh BHHMKHYTH OOCTaBUHH, 32
AKUX HOpMalibHa poOoTa mocra Oyne mopylieHa, a nepeadaduTd ixX mij yac Horo
BIIKpUTTS Oyno HeMoxiuBo. lle Moxke BUHUKHYTH y pasi OyaiBHMIITBA Tpelii,
BUBEJICHHS 3pOLIYBaJIbHOTO KaHaly, BUIPABIEHHI pycja PiuKH Ta IHIIUX 3aX0Jax,
AKI MOXYThb 3HAYHO 3MIHUTH PEXKUM pIYKH a00 MEepelKoIKaTH IPOBEICHHIO
cnoctepexerb. OIHOYACHO 3 BKa3aHUM Y pailoH1 OUISHKHU MOCTa 3 4acOM MOXYTb
BIIOyTHCS 3HA4HI 3MiHU Yy OyZOB1 pycina W OeperiB y pas3i CWIbHHX TOBIHEH, Ta
BUHUKAE 3arpo3a pyHHYBaHHS MOCTOBUX MPHUCTPOIB. Y TaKMX BUIAJKAX MOCT MOXKE
Oytu mnepeHeceHuid Ha HoBe Micue. [lig wac mnepeHeceHHs mocTa HEOOXITHO
JOTPUMYBATUCH TAKHX YMOB:

1) HOBe Micle MOCTa OOUpaeThCs SKOMOTa OJMK4Ye JO0 CTaporo; 3ajJis
30epekeHHs] 0e3MepepBHOCTI HU3KU CIIOCTEPEKEHb MOKa3d HOBOI'O MOCTa 1 CTaporo
MaroTh OyTH YB’sI3aHi;
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2) y pa3i mepeHeceHHs MOCTa Ha HOBE MICIE, SIKE XapaKTepU3yeTbCs 30BCIM
HIIUM PEXUMOM pPIBHA (IEpEeHEeCEeHHs MmocTa 3 ogHOoro 0'edy rigpoBy3iia B 1HILIHMA,
BUHECEHHS 3a MEXI1 MIJIOpY TOIIO), YB’SA3yBaTU MOKa3U MOCTIB HE MOTPIOHO uyepes
T€, 10 MOKa31 HOBOT'O MOCTa HE OYyAYTh CIIBCTABIATHUCS 3 JAHUMHU CTapOro MocTa.

Jlist yB’sI3yBaHHS CIOCTEPEXKEHb HOBOI'O 1 CTAPOro IMOCTIB HEOOXIAHO, 100
MPOTATOM JIESIKOTO 4acy BOHU BEJIM CIOCTEPEKEHHs MapaiesibHO. TpuBalicTh HHX
MapHUX CIOCTEPEKEeHb Mae OyTH HE MEHIIE MIBPOKY, 100 0XOnuTH a3y MOBEHI Ta
MEXEHI.

Hynb rpadika HOBOTO mocTta, Cro4aTky THMYacoBO, MOXe OyTH MpU3HAYEHU I
NpuOIM3HO, OPIEHTYIOUMCHh Ha TMAJIHHSA BOJHOI IMOBEpXHI MDK moctamu. Ilicns
noOya0BH Tpadika 3B’43KH piBHIB MoCTiB (puc. 3.2) Hylb rpadika HOBOrO TOCTa
nepemilyeTbesi (MiHIMAETbCsl 200 OIMYCKA€ThCsA) TakK, 1100 JiHIS 3B’S3KY PIBHIB
MPOXOJIUJIa Yepe3 moyarok koopauHat. Ha pucynky 3.3 mpuBeaeHHs piBHIB CTapOro
¥ HOBOTO IOCTIB JIOPIBHIOE BIAPI3KY AH, Ha po3mip SKOro MOTPIOHO MiAHATH HYJIb
rpadika HoBoro mocta. Ilicis BcTaHOBIEHHS 3B’S3KY PIBHIB IOCTIB Ta KIHIEBOIO
MOJIOKEHHST HYyJs rpadika HOBOTO TOCTa CIOCTEPEKEHHS HOBOTO IMocta OyayTh
MPOJIOBKEHHSIM CIIOCTEPEKEHb CTAPOro MoCTa.
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Pucynok 3.2 — I'padik 3B’s13Ky piBHIB CTapOro i HOBOro MOCTIB
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Sxuro rpadik 3B’sA3Ky piBHIB MOCTIB OyJie y BUTJIAII MIPSAMOI, sIKa IPOXOAUTH J10
Biceil He mifg KyToMm 45°, TO 1le o3Hayae, M0 PEXUMHU PIBHA Yy MONEPEAHHOMY Ta
HOBOMY MICIISIX PI3HI. Y IIbOMY pa3l MOXKHA 3pOOHTH MEepepaxyHOK MOKa3iB CTaporo
MOCTa B CUCTEMY MOKa31B HOBOT'O 1MOCTa 3a IpadikoM 3HAWEHHOTO 3B’ SI3KYy U Y TaKHii
crocid oTpuMatu Oe3NepepBHY HU3KY CIIOCTEPEkKEHb 32 HOBHM MocToM. OjHak
3a3BUYail y I1bOMY pa3l HHU3Ka CIOCTEPEKEHb BBAXKAETHCS NEpPEepBaHOI, 1 3a
pe3ysbTaTaMH CIOCTEPEKEHb Ha HOBOMY IIOCTI CKJIQJA€ThCsl OKpema TaOJULis
II0JICHHUX PIBHIB.

Humanns ona camoKkoHmpoiio

1. ¥V skuii cmoci0 oOupaeTbcsi IUISHKA Ta MiCIEe pO3TalllyBaHHS mocTa?
OnumiTe yci pi3HOBUAM poOIT 13 BHOOpPY MiCLsl pO3TallyBaHHS IOCTa s
T1IPOMETPUYHUX CIIOCTEPEKEHb.

2. Y yoMy moJisirae yJjalTyBaHHs, 00JIaJIHAHHS Ta HIBEJIOBaHHS MocTa?

3. Ha3BiTh npuuuHHU, Yepe3 sIKi BAHUKHE HEOOXIHICTh EPEeHECEHHS MOCTa.

TEMA 4 3AT'AJIBHI HOHATTSA ITPO I' IPOMETPIIO

Tiopomempin (rpeu. hydor — Boja 1 metreo — BUMIPIOIO) — PO3JUIT T1IPOJIOTIi
CyXOJlONly, SIKUM 3aiiMa€TbCcsl BUMIPIOBAHHSM €JIEMEHTIB TipOJOTIYHOTO PEXKHUMY,
3acob0amMu Ta mpuiaJaMu [IUX BUMIPIOBaHb, @ TAKOX METOJaMU OOpPOOKH OTpUMAHUX
pE3yNIbTATOB, IXHHOTO 300pY, 30epiranHs 1 myoJiKaii.

T'iopomempicero Takox Ha3UBAETHCS CYKYITHICTh METO/1B BU3HAUEHHS BEJTUYMH,
AK1 XapaKTepU3YIOTh PyX 1 CTaH PIAMHY Ta PEXUM BOJAHHUX 00’ €KTIB.

o 3a60anb 2iopomempii Hanedcamo GUMIDIOBAHHA!

— pIBHIB, TJIMOUH, penbedy THA Ta BUIbHOI MOBEPXHI MOTOKY; HAMIOPIB 1 TUCKY;
IIBUJIKOCTEM Ta HAMpSIMIB TeUil PIIUHU; MYJIbCAIllil MIBUIKOCTEH 1 TUCKY; €JIEMEHTIB
XBUJIb;

— TIIpaBIIYHUX YXWJIIB; MYTHOCTI MOTOKY (KOHUEHTpallli HaHOCIB); BUTpAT
BOJM, HAHOCIB Ta TIAPOCYMIIIEH; €JIEeMEHTIB, Kl XapaKTepu3ylOTh TEPMIUHUU Ta
JHOJIOBUN PEKUMH MOTOKIB TOLIO.

JIo TONOBHHUX TIIPOMETPUYHUX POOIT Ha piuKaxX, O3epax, BOJAOCXOBHUIIAX
HaJeXaTh:

— oOnamTyBaHHS TiIPOJIOTIYHOTO TOCTa ¥ oOpranizauis peryaspHUX
BUMIpPIOBaHb PIBHS Ta TEMIIEpaTypu BOJM, KalaMmMyTHOCTI Boau, pH 1 MiHepamnizaiii,
CIOCTEpEKEHHS 3a aTMOC(EPHUMHU SBULIAMHU Ta MOTOJ0I0 MPOTITOM YChOTO MEPIoAy
MPAKTUKH;

— HIBEJIIOBaHHA MONEPEYHOro Mpo@uIt0 JOJIUHHU Ta PO3PAXYHOK MAKCUMAIBHOT
BUTPATH BOJIU 111 YaC MOBEH1 y MOTOYHOMY POIIi;

— reoje3uyHa 3MOMKa AUISHKK PIUYKH Ta BUMIPIOBaHHS TJIMOMH 13 3aciuKamu
TpaAULIIMHUMU METOJIAMU;

— BUMIpPIOBaHHSI MHMOWH 13 BU3HAYEHHSIM MICUEPO3TAlIYBAHHS MPOMIPHUX
TOYOK 13 3actocyBaHHsIM GIS-texHomorii, moOymoBa IUIaHy IUISHKH pycla y
1300aTax Ta TOPU30HTAIAX;
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— BU3HAYEHHA JIHCHOTO MOJIOKEHHS T1IPOMETPUYHOTO CTBOPY 32 JOMOMOIOI0
BHUMIpIOBaYa HAMPSAMY TEUill Ta MOBEPXHEBUMH IMOIUIABKAMH;

— BUMIPIOBAHHS BUTPATH BOAM y PIUIll 32 JOMOMOT0I0 BUMIPIOBaYa IIBUAKOCTI
notoky (aam — BILIT) Ta moBepxHeBUMU MOMIIaBKaMU;

— BUMIPIOBaHHS BUTPATH 3aBUCIMX HACOCIB Ta HACOCIB, K1 HECE Teuis;

— T1Apo06ioIOTiuyHe 0OCTEKEHHS UISTHKU PIYKH;

— PEKOTHOCIIUPOBOYHE OOCTEKEHHS pycia PiuKH Ta ii 3aIU1aBu;

— CHOCTEpPEKEHHS 3a 3aMEp3aHHSIM Ta BCKPHUTTSIM BOJIOTOKIB, CTaHOM
JOJIOBOTO TIOKPOBY;

— BU3HAYEHHS MEXaHIYHOTO CKJIaJy HAaHOCIB Ta JJOHHUX BiJIKJIaJE€Hb.

Pe3ynpTaT riipOMETpUYHUX POOIT IIUPOKO BUKOPUCTOBYIOTHCS ISl PO3BUTKY
TEOPETUYHUX OCHOB T1IPOJIOTii Ta METO/IIB TAPOJIOTTYHUX PO3PAXYHKIB 1 TPOTHO3I1B.

PiBeHb BOAM B piykax BUMIPIOEThCS HaJ HYJIEM TOCTY Ta HaJ PIBHEM MOpS
(nns teputopii kpain CHJI piBeHb MOpsS BiIpaxOBYEThCA BIJ HYJb-IIYHKTY
rizpomeTpuyHoro nocra micra Kponmraar, banriiiceke mope (P®)).

Tioponoziunuii nocm — MyHKT Ha Pi4lli, 03€pi, BOJOCXOBHUII, 0070Ti, OOpaHUii
13 TOTpUMaHHAM BIJIOMUX MPaBUJI Ta 00JaAHAHUM JJIsi BUKOHYBAHHS CUCTEMAaTUYHUX
crocTepexeHb, 300py 1HpopMallii 3a BU3HAUEHUMH MPOTPaMolo Ta METOIUKOIO.

Piuxogi cioponoziuni nocmu  BeAyTb CIOCTEPEKEHHS 3a  PIBHEM,
TEMIIEpaTypol0 BOJAM, JbOJIOBUMU YTBOPEHHSIMH Ta JIbOJOBOK OOCTAaHOBKOIO, 3a
PO3MOBCIOJIKEHHSM BOJHOT POCIUHHOCTI, BUMIPIOIOTh BUTPATH BOJAM Ta BUKOHYIOTb
METEOPOJIOTTYH1 CIIOCTEPEKEHHSI.

BiamoBigHo 10 BoAHOro 00°€KkTa, Ha SKOMY OOJAIITOBAHO TIOCT, BiH
HA3UBA€THCS PIYKOBUM, O3€pPHUM, Ha BOJOCXOBHII abo OojdoTHUM. PiukoBuit
T1IPOJIOTTYHUIN MOCT, HAa IKOMY BPaXOBYETHCS CTIK BOAM, HA3UBAETHCS BUTPATHUM, a
MIOCT, JIe BEYThCs CIIOCTEPEKEHHS TUILKU 32 pIBHEM BOAM, — piBEHUM. [ 11posoriuni
noctu OyBatoTh [-ro, II-ro 1 IlI-ro po3psais.

Tioponoziuni nocmu nepuiozo po3psady BeAyTh CIOCTEPEKECHHS 3a PIBHEM 1
TEMIIEpaTypol0 BOJHU, JbOJOBUMH YTBOPEHHSMH # JILOJOBOIO OOCTAaHOBKOIO, 3a
MOIIUPEHHSM BOAHOI POCIUMHHOCTI, BHUMIPIOIOTH BUTpaTy BOAM 1 MPOBOJSATH
METEOpPOJIOTIYHI ~ CIOCTEPEXKEHHSI 3a NPOrpaMoOl0  METEOpPOJIOTIYHUX  IOCTIB
I-ro po3psiny, 3a BKa3iBKOIO CTaHIIl MPOBOJISTHCS CIIOCTEPEKEHHS 3a MO30BXKHIM
MOXUJIOM BOJIHOT TOBEPXHI, Ha OKPEMUX TIOCTAX BEAYTh CIOCTEPEKEHHS 32 BUTPATOIO
HAHOCIB.

T'ioponociuni nocmu Il-20 po3psady BelyTb CIOCTEPEKEHHS 3a MPOrpaMoro
nocTiB [-ro po3psiay 3a BUHATKOM BUTpAT BOAM M HAHOCIB.

Tioponoziuni nocmu IllI-2o po3psady BenyTh CIOCTEPEKECHHS 3a PIBHEM 1
TEeMIIepaTypol0 BOAM, KPH)KaHUMH YTBOPEHHSIMU U JI0JI0BOI0 00CTaHOBKOIO.

KpiM piukoBUX TIAPOIOTIYHUX IOCTIB, € O3EPHI T'APOMETEOPOJIOTIYHI TOCTH
I-ro 1 II-ro po3psaiB, sKi BeAyTb CIHOCTEPEXKEHHS 3a TiIPOMETEOPOJOTTYHUM
PEXXUMOM O3€p: pIBHEM 1 TEMIIEpaTypol0 BOJH, JIbOJOBUMHU SBHUIIAMH, TOBIIWHOIO
JBOJlY 1 CHITY Ha JIbOJY, BITPOM, XBHJIFOBAHHSAM TOLIO.

['gposoriuHi MOCTH MalTh BOJOMIPHI NPHUCTPOI, 32 JOMOMOTOI0 SIKHX
BUKOHYIOTbCSI BUMIPIOBAaHHS PIiBHS BOJIM, 1 penepa, MpU3HAUeHI JJi1 CUCTEMaTHYHOTO
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KOHTPOJIIO BHUCOTHOTO TMOJOKEHHS LHUX MNPUCTPOIB. 3a KOHCTPYKIIIEID BOJAOMIpHI
MPUCTPOT NIAPO3AUIAIOTHCS Ha TaKl TUIIU:

1. PelikoB1 — CTAaHOBIIATH PEHKY, YKPIIJIEHY Ha HaJIHHO 3a0UTIM y TPYHT maii,
Ha YCTOIO MOCTYy, OOJIMLIOBaHHI HaOepekHOoi abo MPUPOJHIA BEepPTUKAIbHIN
OeperoBiii ckeni. [loBkuHa pedkH, MO0 MPHUKPIILUIIOEThCA A0 mami, 1-2 m. Po3mip
nmoAuUTOK Ha peiii — 1-2 cM. Bimmiku piBHS BOAU 3a peiikoro OepyTh Ha OKO 3
okpyrieHHsM 10 1 cM. TepMinu crioctepexeHHs: 2 rof., 8 roa., 14 rox., 20 rog.

2. TlanboBi — pAn manb, BOUTUX y AHO Ta Oeper piuku abo BOJOHMU;
a0COJIOTHI BUCOTH BEPXY KOXHOT Maji BU3HAYEHI, Bl HUX BEIYThCS BIIJIKH PIBHS
BOJIY 32 JIOTIOMOT'0I0 IEPEHOCHOT BOJOMIPHOT PEHUKHU.

3. PeiikoBo-naiboOB1 — 3MiIIaH1 BOJAOMIPHI MOCTH, IO CTAHOBJIATH KOMOIHAIIIIO
peiikoBoro nocra 3 najiboBUM. Ha Takux moctax ¢ikcaiiisi BACOKOTO PiBHS pOOUTHCS
3a maysiM, a HU3BKUX PIBHIB — 3a PEiKOI0; nepenaBayibHl (TIOJ0KEHHS PIBHSA SKUM-
HEeOylb YMHOM MEpPEeNAEThCs 0 PEECTPYIOUOi YaCTUHU NpWIaay) 1 aBTOMaTH4HI
OUCTaHIIiHI ~ piBHeMipu.  HalinmommpeHimuM  mnepeiaBalbHUM — BOJAOMIPHUM
MPUCTPOEM € camornucelb piBHA Boau (nani — CPB) (puc. 4.1).

——

Pucynok 4.1 — Tide Master (Taiigq Macrtep) — yHiBepcaJIbHUI CaMOIKCEIh PiBHS
BOJHU

4.1 T'oy10BHI BiAOMOCTi PO pe:KUM PiBHA BOAU i CYTHICTH BOJOMipHHX
CIIOCTEpPEKEeHb

Tonoeni sidomocmi npo pesxcum pisnie 600u. Kinbkicth (00'eM) BOAM, 10 TEUYE
B pIUKax 1 3HAXOAMTHCS B 03epax, 00JIOTax, TPYHTax 1 IPyHTax 3€MHOI MOBEPXHI,
0e3nepepBHO 3MIHIOETHCA. BIiAMOBIMHO 10 3MIHU KIJIBKOCTI BOAM PiBHI MOBEPXOHb
BOJHUX OO0'€KTIB TaKOX Oe3nepepBHO 3MiHIOIOTHCSI. OCOOIMBOCTI LUX KOJIMBaHb
BU3HAYAETHCA BIUIMBOM HHU3KH (DAKTOpiB, 10 OOYMOBIIOIOTH OaraTtopiuHi, piuHi,
ce30HHI W J000BI KonMBaHHS. baraTopiuHi KOJMBaHHS pIBHIB TMOB'SI3aHl 3
NEepIOIMYHUMHU KOJIMBAaHHSAMHU KJIIMATy BHACHIIOK MOPIBHSHO TPUBAIUX 3MIH Y
pexxuMi 3araibHoi atMocepHoi HUpKyIsmii. CrocrepiratoTbes y 3B'SI3KY 3 LHUM
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TpUBAJI1 MOXOJOJAHHS YW TMOTEIUIIHHSA M CYMyTHI iM 3MEHIIEeHHS abo 30UIbIIECHHS
OMaJliB, BOJIOTOCTI Ta BUIIAPOBYBAaHHS BUKIMKAIOTH 30UIbIIEHHS a00 3MEHILIEHHS
CTOKY BOJAM, a OTXe€, MIJBHUILEHHA a00 3HWKEHHS PIBHIB BOAM B pIluKax, 03epax,
00J10Tax 1 piBHIB MA3€MHUX BO/I.

baratopiuHi KoONMBaHHS pIBHIB BOAM MOXYTh OYTH BHUKIMKAHI TaKOX
reoJIOTITYHUMHU MpUYMHAMU (MITHATTA a00 OMyCcKaHHS JTHA BOJOMMMUINIA) 1 €po3iiiHO-
aKyMYJIATUBHOIO JISJIBHICTIO pi4oK. Tak, Hampukian, y BEpXiB'AX TIPCBKUX PIYOK
CIIOCTEPIraeThCcsi O€3mepepBHUNM mpolec THOMHHOT epo3ii (po3MHuB) pycia,
YHACIIJOK 4YOro aOCOJIOTHI BIIMITKM CEpeliHIX OaraTOpiyHUX PIBHIB LHUX PIUOK
MarTh CTIHKY TEHJEHIIIIO 10 3HWKEeHHS. [{i 3MiHM He MOB'sI3aH1 31 3MIHOKO KLJIBKOCTI1
BOJIH.

PiyH1 KonMBaHHS PiBHS BOAM BU3HAYAIOTHCS 37€OUTBIIOT0 METEOPOJIOTTUHUMHU
yMOBaMHM TIEBHOTO POKYy, TOOTO KUIBKICTIO OIAaJiB, IO BUIAIW HAa TEPUTOPIl
BOJ10300pY, TEMIEPATYPOIO Ta BOJIOTICTIO TOBITPS 1 BITpaMH, 1110 BU3HAYAIOTh BTPATH
BOJIOTM Ha BUMAapoBYBaHHsA. Po3mipu BTpaT Boau Ha iHGUIBTpalito (IPOCOYyBaHHS) B
IPYHTH 3a3BHYail 3ajexaTh Bl IXHBOIO CKJAJQy, a TakKoX BiJl TEOJIOTIYHOI Ta
reomopdosoriunoi  OyagoBu  OaceliHy, ajJie BOHM TMOB'SI3aHl  TaKoX 13
METEOPOJIOTTYHUMHU YMOBaMHU, OCOOJIMBO B OCIHHIM Ta BECHSHUN CE30HU. Y POKHU 3
PSICHUM 3BOJIOKEHHSIM PiBHI B plukax, o3epax, 00J0Tax 1 OJM3bKUX B MOBEPXHI
MIA3€MHUX BOJI CTOSITh BHILE, HDK Y CYX1 POKU. YHACHIiIOK MOBUILHOTO PyXy BOJM B
Mopax TPYHTIB KOJIMBAaHHS PIBHIB IIIMOOKMX IMiJ3€MHUX BOJ BimoOpa)karoTh BILIUB
METEOPOJIOTTYHUX YMOB IIEBHOTO POKY TUILKH uepe3 1—2 poku.

Ce30HH1 KOJMBaHHS PIBHS BOJIM B pIlUKax, o3epax, 0O0J0TaX BHU3HAYAIOTHCS
Hacammepea reorpadiuHUM TOJOKEHHSIM I1XHBOTO BOJ030IpHOr0 OaceiHy 1 HOro
¢bi3uko-reorpadiuHMMU  yMOBaMH. besnocepenHhO BIUIMBAIOTH Ha XiJ pPIBHIB B
OKpeMi CE€30HM KJIIMAaTUYHI YMOBH, 30KpeMa pO3MOALT onajiB Bcepeauni poky. Came
I€0 0OCTaBMHOIO OOYMOBIIOETHCS BeCHsIHE (Oepe3eHb—KBITEHb) BOJOMUUIS HA
piukax YkpaiHu, y OaceiiHax SKHUX KUJIbKICTh 3UMOBHX OIAaJiB CTAHOBUTH OJU3BKO
30 % ixHBOT1 piYHOT CYMH, Ha BIIMIHY BiJ JAJEKOCXITHUX PIYOK IHIIUX KpaiH, 1€
HaWOLIbIIIE BOJOMULIS CHOCTEPIraeThCcsl BIITKY (JMIEHb—CEPIICHB) uUepe3 Te, 0
90-95 % piuHKMX oMaaiB TYT BUIAJIA€ BIITKY.

Ce30HHI KOJIUBaHHS PIBHIB 3aJ€XaTh TAKOX Bl BUCOTH penibedy Oaceliny Ta
B1Jl HOTO JIICUCTOCTI, 3200JI0YEHOCTI Ta HAsBHOCTI 03€p. Y TIPCHKUX PIYOK 1 03€ep, 10
KUBJISITHCS BiI TAHEHHS! BUCOKOTIPHUX CHITIB 1 JIbOJIOBUKIB, HAWBHIL PiBHI 3a3BUYa
croctepiratotbes B JumnHi. KpiM Toro, ripchbKuM piykaM BIIaCTHMBA BEJHMKA KUIBKICTb
MaBOJKIB Bij AowIiB. BrumB sicucTocTi, 3a007104€HOCT] Ta HasIBHOCTI 03ep OaceilHy
PIUKM BUPAKAETHCA B 3IJIQJPKyBaHHI Ta BUPIBHIOBAaHHI XOAY PIBHIB 32 OKPEMHUMH
CE30HaMU POKY.

VY niTHIA nepio KOJUBaHHS PIBHIB BOAM B pIYKaX MOXYTh OyTH 3YMOBIJIEHI
PO3BUTKOM 1 BIIMUPAHHSAM BOJIHOT POCITUHHOCTI.

Ce30HHI KOJIMBaHHS PIBHIB BOJM B pIYKax TICHO TMOB'A3aHI TaKOX 13
JHOJIOBUMHM sIBHIIaMH. Tak, Maike Ha BCIX pIlUKax Yy TMepioJ 3aMep3aHHs
CIOCTEPIra€eThCsl CHOYATKYy KOPOTKOYACHMM TMINKHOM PIBHIB YHACIIAOK PI3KOT0
3pOCTaHHS OMOPY PYyXY BOJM B MOMEHT JIbOAOCTaBY, a MOTIM 3HM)KEHHS PIBHIB Y
3B'SI3KY 3 NEPEXOJ0M PIUOK Ha IPYHTOBE XapuyBaHHs. [lepiognuni po3MuBU pycia i

28



BIJIKJIAJIEHHSI B HbOMY HAHOCIB MpU MPOXOKEHHI MaBOJKIB, IO OCOOJIMBO J100pe
OyBae BHPaXX€HO y TPChKUX piyKax, HAKJIQJAlOTh JOJAATKOBUM BITOMTOK HA CE30HHI
KOJIMBAHHHS PIBHIB BOJAW. 3HAUHMI BIUIMB Ha KOJIMBaHHS PIBHIB BOAM B pIUKax 1
03epax MOXKYTb HaJaBaTH TAPOTEXHIUHI CIOPYIH Ta 3a01p BOJM HA 3POIICHHS.

JIoOOBI KOJIMBaHHS PIBHSA BOJAM B IMOHU33AX PIYOK MOXKYThb CIPUYUHSATUCA
MPUILIMBAMU 1 3T1HHO-HAriHHUMU BiTpamu. Bupa3zHo BupakeHuil 7000BUN X1 PiBHSA
CIIOCTEPITa€ThCsl Y HEBEIUKHUX PIUYOK 13 JIbOJOBHUKOBUM >KUBJICHHSM YHACHiJIOK
1000BOT 3MIHM METEOpPOJOTTYHUX €JIEMEHTIB (COHSYHOI pajialii, TeMmIepaTypu
noBiTpsi). JloGoBUI XiJ pIBHS BOAM CIOCTEPIraeThCcsd HAa MalMX pIYKax IMiJ yac
BUIAJaHHA B iX OaceiiHax gouliB. /JJ0O0B1 KOJMBaHHS PIBHS BOJIU BIACTHBI MEPIOAY
OCIHHIX 1 BECHSHUX JbOJOXOJIB, Ha piykax (abo JUITHKAX pIiyoK), [e
CIOCTEPIraloThCs SBUIA 3a)KOPIB 1 3aTOPIB JHONY, @ TAKOXK Ha CIUIABHUX pIUKaX Y
pasi yTBOPEHHS 3aJIOMIB.

Buine 3aTopiB, 3a0piB 1 32JI0MIB PIBEHb BOJAM PI3KO IMITHIMAETHCS, @ HUKYE —
HACTUTBKH K PI3KO MaJiac.

3HauHi 1000B1 KOJMBAHHS PIBHS BOJAM CIOCTEPIrarOThCA B HIKHIX O'edax
BEJIMKUX TIApOBY3TiB y 3B'sI3Ky 3 pobotoro ['EC 3a no6oBuM rpadikom
HABAaHTAXXEHHS; HAWOLIBIII PIBHI OYBAIOTh MiJ] YaC MPOIMYCKY MaKCUMaJIbHUX BUTPAT
yepe3 TypOiHU B JI0OOBHI Mepio MaKCUMyMYy HaBaHTaXEHHS. Y BepxHixX O'edax
riIpoBYy31iB J0OOB1 KOJIMBAHHS PIBHS MEHIIE BUPAKEH1 Yepe3 3HAUYHUN 00CST BOIU Yy
BOJIOCXOBHUIII.

KonuBaHHs1 piBHIB BOJAM 32 JOBXHMHOIO PIYOK (BiJ BUTOKY J0 THpJia) Xoua i
30epiraloTb CBOI TOJIOBHI OOpHCH, ajle 3HA4YHOI0 MIPOI0 3IUIAJUKYIOTBCA 3
HaOJIMKEHHSM JIO TUpPJIa PIYOK.

Lini ma 20n06Hi 3a60aHHA 6000MIpHUX chocmepedceHb. BUBUCHHS
KOJMBaHb PIBHIB BOJAM B piukax, 03epax, BOJOCXOBHINAX, 00JOTax 1 MOpPSIX Mae
BEJIMKE HAYKOBE Ta TOCIMOJApChbKEe 3HauyeHHsA. bByMIBHUIITBO MOCTIB, Tpebenb,
TiIPpOENIEKTPOCTaHIId, pI3HUX  OeperoBux  crnopyd (TpucTaHei,  CKIAJIIB,
BOJ103a0IpHUX CHOPYA), @ TAKOX IpUTaIifHUX KaHaJiB, JOPIr 1 HACEJIEHUX ITYHKTIB
Y3J0BX pycell pPIYOK HEe MOXe OyTH pallioHalbHUM 0€3 ypaxyBaHHS PEXHMY Ta
MO>KJIMBUX PO3MIPIB KOJMBaHb PIBHS BOJAM B piuKax y pailoH1 po3TairyBaHHsS CIOPYA.
Hanpuknazn, y pa3i HeBpaxyBaHHS TIAPOJIOTIYHMX YMOB MOOYAOBaHHUM MICT MOXKeE
OyTH TMEPEeNIKOA0I0 JJIsl CyTHOIJIABCTBA HA Pidlll B MEPioj] BUCOKOTO CTOSIHHS PiBHS
ab0 Oyze 3aTOIUIATUCA PA30M 13 MPUJIETIIO0 0 HHOTO Jopororo. IpuramiiiHi kaHamu,
BUBEJICHI 3 PIUKK 0€3 J0CTaTHhOTO BUBUEHHS PEXHUMY KOJIHMBAHb ii PIBHS, MOXYTh Y
nepioJl MeXeH1 OMUHUTHUCS 03 BoAu. beperosi cnopyiu Ta HacejaeH1 MyHKTH MOXKYThb
MiJaBaTUCS pYHHIBHIN A1i OBEHEH 1 JIb010X0/11B. BUBUEHHSI KOJIMBaHb PIBHIB BOJIU
y pIYKax Mae€ BEJIMKE 3HaYEHHs JUIsl CYHOIIaBCTBA.

CnoctepexeHHs 3a  pIBHSAMH  Ha  BOJOCXOBHUIIAX  HEOOXIAHI IS
HalpalllOHAJbHIIIOT0 BUKOPUCTAaHHS iXHIX BOJHMX pECypCiB B IHTepecax ycixX
YYaCHUKIB BOJOTOCHOJAPCHKOr0 KOMIUJIEKCY: T1IPOCHEPreTUKH, CYIHOIUIaBCTBA,
pPUOHOIrO rOCIOIaPCTBA TOIO. Y TAPOMETPIi CIOCTEPEKEHHS 3a PIBHAMU BOAU PIUOK
MalTh OCOOJIMBO BaXXJIMBE 3HAYEHHS Ul MIAPAXyHKY CTOKY BoAau. B ocHOBY
MIAPaxXyHKy CTOKY MOKJIAJ€HO 3B'SI30K MK BHUCOTOIO PIBHS Ta BUTPATOI BOJIU B
pidill, SIKAi 3a3BUYail BCTAHOBIIOETHCS EMITIPUYHUM IILISIXOM.
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BumiproBaHHS BUTpaTH BOJM — JIOCUTh TPYAOMICTKA 1 TpHUBajia oreparisd,
BOJHOYAC SIK BUMIpP PIBHSI BUKOHYETHCS JIETKO 1 IBUAKO, YACTO AaBTOMATHYHO.

BcranoBnena Ha miacTaBl TOPIBHSHO HEBEIMKOI KIIBKOCTI OJIHOYACHHUX
BuMipiB ButpaT Q 1 piBHiB H 3anexuicts Q = f(H) nae 3Mory BU3HAUYUTH 32
CIIOCTEPEKEHUMHU PIBHAMM IIOJEHHI BUTPATH BOAM i MIApaxyBaTH CTIK 32 PIK 4d
HIIWHI nepiof Jacy.

Ha ocHoBi GararopiuHux 1 Oe3nepepBHUX CIOCTEPEKEHb 32 PIBHEM MOKHA
OXapaKTEepPHU3yBaTU PEKUM PIBHIB JIOCHII>)KYBAaHOTO BOJAHOIO 00'€KTa 1, KpIM TOTO, 32
3aJIEKHICTIO MK BHUTpaTaMd M PIBHAMH OTpPUMAaTH YSABJICHHS MPO BUTpPATH BOJHU
PIYKH 32 PI3HI 32 BOJHICTIO POKH.

4.2 Ilpunyunu é1aumyeants 6000MIPHUX NOCMIG

CrocrepekeHHS 3a pIBHSAMH BOAM Ha BOJOMIPHMX MOCTaX MOBUHHI OyTH
OpraHi3oBaHi y Takui crocio, mod mMarepiain ClIOCTEPEKEHb:

1) 3a ogHUM ocTOM OYyJM OPIBHSHHI 32 BECh Mepio Horo Jii;

2) nomycKand MOKJIMBICTH 3ICTABJIEHHS PE3YyJbTaTIB CHOCTEPEKEHb 32 PAIOM
MOCTIB, pO3TAIIOBAaHUX HA OAHOMY BOAHOMY OO'€KTI.

[{i BuMorn MoXxyTh OyTH BMKOHaHI 3a YMOBH, IO Ha BCIX MOCTax AISITUME
€IMHA CUCTEMA CIIOCTEPEKEHb.

KoxeHn BogoMipHU# OCT MOBUHEH CKJIAIATUCA 3:

1) BoIOMIpHUX TPHUCTPOIB — 3aCO01B JJisi BUMIPIOBAHHS PIBHIB (peiok, majb,
CaMOITHCIII);

2) MOCTIMHUX BUCOTHUX 3HAKIB (perepin).

PiBH1 BoaM, fKI CHOCTEpIralOTbCS HAa BOJOMIPHUX IOCTaxX, MOBHUHHI OyTH
BITHECEH] J10 YMOBHOI IUIOIIMHU HYyJA Tpadika MocTa, BUCOTHA BIAMITKA SKOi
3aJIMIIAETHCS MOCTIMHOIO JIJIi BCHOTO MEploAy ICHYBaHHS mocta. BiamiTka Hyms
rpadika mocta BUOMpAETHCS I1]1 Yac BIAIITYBAHHS IOCTa 3 TAKUM PO3PAXyHKOM, 11100
IJIOIMMHA HYJs Tpadika nepedyBasia He MeHIIe HK Ha 0,5 M HI)KYe HAWHMKYOTO
piBHA Boau B piumi (o3epi), SAKMH MOXKHA OUIKyBaTH B CTBOpi mnocrta. [lum
JOCSTa€ThCA T€, 0 MPU HU3BKUX PIBHAX BOAM BIUTIKK iX HaJ HyJeM rpadika OyayThb
MO3UTUBHUMH. Ha pidukax 3 HECTIMKUM pycloM TO3HAuYKy HYyJs Tpadika mocTa
HEOOXIHO TpHU3HAYAaTH 3 YpPaxyBaHHSIM MOXKJIMBOI TNIMOMHHOI €po3ii (PO3MHBY)
pycina.

3a Manux ruOMH pyciia BiAMITKa HyJs rpadika mMoxke OyTH HpHpiBHEHA J10
HaWHU34YO01 MO3HAYKHU JTHA PIUKH Y CTBOPI MocTa ab0 TPOXH HUXKYE Hel. 3a HAsBHOCTI
pSAy TOCTIB, PO3TAllOBAaHMX HAa KOPOTKIM nuisHUI piduku (5—10 kM), mo Mae
HEBEJIMKE MaJIHHSA, JOIUIHHO ISl BCIX MOCTIB MPU3HAYUTH 3arajbHUM HYNIb rpadika.
3araibHUMl  HYNIb rpadika TOTPIOHO TaKOX NPHU3HAYATH [JJI1 BCIX TOCTIB,
pO3TaIIOBAHUX HAa OJJHOMY 03€pl a00 BOJIOCXOBUIIII.

Ha BonmocxoBuiax BiAMiTKa HyJs rpadika nocra npusHadaetbes Ha 0,5-1,0 m
HUKY€ MPOEKTHOTO PIBHA CIpalOBaHHS B NMPUIUIOTUHHIN YacTHWHI BojocxoBuila. B
OKpPEMHX BHUMNAJKaX MOKE€ BUHUKHYTH HEOOXITHICTb 3MIHU MO3HAYKHU HYJsS rpadika.
3MiHA BHCOTHOTO TIOJIOKEHHSI TUIOIMIMHU HyJs rpadika MNPOBOAUTHCS Yy TaKUX
BUIAKAX:
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1) nepeHeceHHs MOCTY HA 3HAYHY BiJCTaHb;

2) HeBAANoro MEpBICHOTO MNPU3HAYCHHS T[O3HAYKU HYJsl rpadika BHILE
HAaWHU3YOTO PiBHS BOJAM;

3) pi3koi 3MIHM peXUMYy pIBHIB, HANpPUKIAL Yy TMpoleci CTBOPEHHS
BOJIOCXOBHIIIA.

KpiM Toro, Moxe BUHMKHYTH HEOOXIIHICTh 3MIHUTH MO3HAYKY HYJA rpadika y
pa3i pakTUYHOT HE3MIHHOCTI HOTr0 BUCOTHOTO NoJioxkeHHs. e OyBae y TuX BUnajgkax,
KOJIM 3MIHIOIOTHCS MMO3HAYKH MOCTOBUX PEIEpIB:

1) y pa3i nepexoay Bii YMOBHOT CUCTEMHU MMO3HAYOK 70 banTiiichbkoi;

2) y pa3i mepepaxyHKy BIIMITOK BHUXIJHHUX peNepiB opraHamMu JepKaBHOTO
CIIOCTEPEKEHHS;

3) micas TOBTOPHOTO HIBEJNIOBAHHS IOCTOBUX pEMNeEpiB, SKIIO MPU LBOMY
BUSBJIATHCS PO30O1KHOCTI, 1110 IEPEBUILYIOTH TOMYCTUM1 HEB'SI3KM HIBEJIIPHOTO XOAY.

[lin NOHATTAM «HYIbL ChnoOcmepedceHHs» MAaEeTbCsl HAa yBa3l Ta BUCOTHA
TUIOLIMHA, BT SIKO1 BEJEThCS BIAJIIK PIBHS BOJM B MOMEHT criocTepexeHHs. BucoThe
MOJIOKEHHSI HYJIIB CIOCTEPEKEHHS BHM3HAYAETHCS TNEPEBUIICHHSIM pernepa Hajl
MaljaHuuKkaMu cBail (abo HymsiMu pelok) mocta. Ha pelikoBoMy BOJOMIpHOMY
MOCTYy — 1€ TUIONIMHA HYJS PeHKH, a Ha cBal — TuionMHa (TOJIOBKA) CBai, 3a SKOIO B
e MOMEHT BeAyTh croctepexeHHs. Ha pucyHky 4.2 Hynb CHOCTEpEKEHHS
MPEJICTABICHO MTONIMHO cBai No 2.

Inowuna siomimxu penepa — 100,00

/17

8I0NIK 3a pelikoto 8 cm __siomAe. Ne 1 — 97,00 m
H=8+230=238 %
\VA 7 h; =300 cm ho = 600 cm
_ . igw. c8. Ne 2—96,30 m
- L -
giom. ce. Ne 3 —

hy =230 cm

) cm

A7/

- o e o e o o

 — - L
ITowina wyns epagixy — 94,00 m
Biomimka piena = 2,38 + 94,00 = 96,38

1<

\ A

Pucynok 4.2 — Cxema BIIMITOK Ta Bi/IJIIKIB HA CBAHHOMY BOJJOMIPHOMY TIOCTY

OTxe, HyJIb CIOCTEPEKEHHS, HA BIAMIHY BiJ HYJs rpadika, € HE YMOBHOIO, a
pedoBoi0 TUIOHIMHOW. [loOXEeHHST HyJs CHOCTEPEKEHHS MOXKE 3MIHIOBATHUCS
3aJIeKHO BIJ] KOJMBAaHHA PIBHS BOJAU W KUIBKOCTI PeHOK YW CBaid, BCTAHOBJICHHUX Ha
nocty. L{i 3MiHM MOXXYTh cllOCTEpIraTUCs y pa3i pEMOHTY Ta 3aMiHM pEeHOK Ta CBaid.
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[lepeBuiieHHs: HyJIB peloOK 1 rOJIIBOK CBail HaJ HyJieM rpadika mocra, ado,
1HAKIIIe, PI3HUILI 1XHIX BUCOTHUX BIIMITOK, HAa3UBAETHCS NPUBLOCHHAM YUX PEtioK YU
ceau. Ha pucynky 4.2 npupeneHHs cait Ne 1, 2, 3 iamoigHo hj, hy, hs. Jlus
3pYyYHOCTI OOYMCIIEHb PIBHIB HaJ HyJieM Tpadika Mmocta MPUBEIEHHS BUPAXAIOTh Y
CaHTUMETpAX.

CrnocTtepekeHHs Ha BOJIOMIPHOMY MOCTY MOXYTh OYTH PO3MOYaTI TUIBKH ITICIIS
TOTO, SIK OylyTh BUKOHAHI TaKi poOOTH:

1) npu3HaveHa BiIMITKa HYJIs Trpadika MocTy;

2) HIBEJIIOBaHHAM BiJ] perepa nocta BCTAaHOBJICHUX BIAMITOK HYJIB peHoOK, a Ha
CBalfHOMY IOCTY — IUIOUINH (TOJIOBOK) CBaif;

3) oOumcneni (y caHTUMETpax) IMPHUBEACHHS BCIX peHoKk (majib) Haja HyJeM
rpadiky mocta, TOOTO PI3HHUII BIAMITOK HYJIB peHok (TJIOMIMH Tajib) 1 MO3HAYKH
HYJIs rpadika.

CrnocTtepeskeHHs 3a pIBHSMU BOJM Ha MOCTaxX PEeUKOBOro abo CBAWHOIO THUITY
MOJIATAIOTh Y TAKOMY:

1) cmocrtepirau 3amucye HOMEp pelku (Tmaji), 3a SIKOW BiH MPOBOJUTH
CHOCTEepEeXKEHHS, 1 poOUTh BIIJIK PIBHA BOJU (Ha PEHKOBOMY IOCTY 3a MOCTIHHOIO
peiiku, a Ha TaJbOBOMY — MIEPEHOCHA, SIKa BCTAHOBIIOETHCS Ha IUIONIMHI TMajli), BIIJIIK
PIBHS 3alIUCY€THCS B CAHTUMETPAX;

2) 3a [JOBIAKOBOIO TaOJHWIICI0 HIBEIIOBAHHS BIIMITKH BCTaHOBIIOETHCS
MIPUBOIKOIO HYJIS perku (T1aii), 3 sikoi 0yio 3po0JIeHO BiJJIIK PiBHS BOJIU;

3) obuucnioeTbcs BUCOTa (Y CaHTHUMETpax) piBHS BOAM HaJ HyJeM rpadiky
nocta (HaBeJeHUH piBeHb) K CyMa BUIJIIKY PIBHS 3a peKoro (Majero) 1 MpUBEIeHHS
HYJIS Li€1 peiiku (mmaiti).

Cxemy BIUIIKY pIBHS HajJ HyleM rpadika 1 HyJIeM MOCTY CIOCTEpPEKEHHs
HaBeJCHO Ha PUCYHKY 4.2, 1€ BIUTIK PIBHS 3a MEPEHOCHOIO peiikoro Ha cBai No 2
JOpiBHIOE 8 CM, a BIUIIK piBHA Haj HyJeMm rpadiky nmocta H = (8 + hy) cm. Jlid
OTpUMaHHsI aOCOJIOTHOI MO3HAYKH PIBHA BOAM, MOTPIOHO A0 BUCOTH PIBHS HAaJ
HyJieM rpadika 101aTi a0CONIOTHY BIIMITKY HYIs rpadika mocra.

Humanns ona camoKkoHmpoiio

1. JlaiiTe BU3HAUEHHS TiPOMETPIi Ta HABEAITH ii TOJIOBHI 3aBJaHHS Ta TOJIOBHI
PI3HOBU/IU T1IPOMETPUUHUX POOIT?

2. Slki pi3HOBMAM TIAPOJOTIYHUX TOCTIB BU 3Haere? [laiite im
XapaKTePUCTHUKY.

3. HaBeniTb royioBHi BiIOMOCTI IPO PEXKUM PIBHIB BOJAM.

4. Y yoMmy MoOJISITalOTh 1111 Ta TOJIOBHI 3aBJAaHHS BOJOMIPHUX CIIOCTEPEKEHD ?

5. HaBeniThb NpuHUMIIK BIAIITYBaHHS BOJOMIPHHUX MOCTIB.

TEMA 5 TUIIA TA IPUCTPOI BOJOMIPHUX IIOCTIB

3a KOHCTPYKII€I0 BOJIOMIPHUX MPUCTPOIB MOCTU MOAUIAIOTHCS HA TaKi:
1) mpocTi (peiikoBi, MaJIbOBi, 3MiIlIaH1);
2) nepenaBaibHi;
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3) camomnucIii;

4) nucTaHIliiiHi, IO PEECTPYIOTH PiBEHb Oe3MepepBHO a00 B MEBHI TEPMIHU Ta
nepenarTh 1HGOpMaIlilo Ha 3HaYHY BIACTaHb BiJ MICLS BUMIPIOBAHHS.

BogomipHi npuctpoi moBuHHI peecTpyBatu piBeHb Ha 0,25-0,50 M Buie i
HUKY€ KpalHIX ICTOPUYHUX PIBHIB, BUSIBICHHX 32 MNPUPOJAHUMH MITKaMu abo
ONMMUTYBAaHHAM MiclieBoro HacesneHHs. Ha 3aperynboBaHUX piukax 3a3HadyeHl BHUILE
MeX1 BCTAHOBJIIOIOTHCS BITHOCHO HAWBHILIOTO T4 HAWHUKYOIO MPOSKTHUX PIBHIB.

Ilpocmi 600omipni nocmu HYHI IHAPOKO TOIIMPEH1 BHACIITOK HECKJIATHOCTI
MPUCTPOIO Ta TOPIBHSIHO HEBUCOKIM BapTOCTi. Bimliku piBHS HA HUX BUKOHYIOTHCS
miJ 4Yac BIABIAYBaHHSA MocTa croctepirayeM. Lli mocTu parTh JOCUTH TOYHI
BIIOMOCT1 TIPO PEXUM PIBHS, SKIIO HA BOJHOMY OO'€KTi, € BCTAaHOBJIEHHUH IOCT,
HEMae SICKpPaBO BUPAXEHOTr'0 J0OOBOTO X0y PiBHS.

[IpocTi BOMOMIpHI TOCTH 3aJieKHO Bix OOJIAJHAHHS JJISl CIIOCTEPEIKEHb 3a
pIBHEM BOJM MOJUISIOTHCS HAa PEHKOBI, MajbOBI, 3MilaH1 (peikoBo-nanboBi). Bubip
TOro a00 IHIIOTO THUITY MPOCTOrO MOCTa BU3HAYAETHCS PO3MIPOM PIUHOI aMIUTITYAH
KOJMBAHHS pIBHS, OCOOJMMBOCTSAMU OyIOBU Oepera piuk, HAsSBHICTIO MOCTIB 1
TIPOTEXHIYHUX CHOPY/l Ta IHITUMHU MICHEBUMH YMOBaMHU.

Petikosuti  6o0omipnuii nocm € HaWAeMIeBIIMM 1 HAWOPOCTIIIUM 3a
BJAIITYBAHHSIM 1 3pYyYHUM JJii BUKOHAaHHA crnoctepexeHb. [locTu nporo tumy
BJIAIITOBYIOTHCS HA JIUISIHKAaX PIYOK, JI€ € YMOBH, 110 3a0€3MeUyIOTh iXHE 30epe’KeHHs
BiJl TIONIKO/KCHHSI XBHJIFOBaHHSIM, JIbOJIOXOJIOM, y pa3i CIUIaBy Jiicy abo cyaamu.
PelikoBl MOCTM HaWMOMIMPEHINIl Ha pIYKax, KaHajlaxXx 1 o3epax 13 HEBEIUKUMHU
(o 2-3 M) piYHUMH aMmIUTITYJJaMU KOJIUBaHb PiBHIB Boju. Ha piukax 13 BelIMKUMU
PIYHUMH aMIUTITYJJaMU KOJIMBaHb PIBHIB BOJU PEHKOBI MOCTH 3aCTOCOBYIOTh TIIBKHU B
TOMY pa3i, SKIIO MOXHa MPUKPINUTA BOAOMIPHY PEHKY J0 MOCTOBOi Omopu abo
TIPOTEXHIYHOT CIIOPY/IH.

['0710BHOIO MPUHANEXKHICTIO PEHKOBOr0 MOCTa € BoJoMipHa peika. [TocTtoBi
BOJIOMIpHI1 peiiku OyBarOTh METAJICB] eMalibOBaH1, YaBYHHI Ta JepeB'saHi (puc. 5.1).

JlepeB'sstHi peillku HeJAOCTaTHhO MillHI, a odiiiHa ¢dapba 3 HUX MIBUAKO
3MHUBAETHCS BOJOI0, TOMY Ha TMOCTIMHUX IMOCTaX PEKOMEHAYETHCS BCTAHOBIIOBATH
YaBYHH1 PeHKu; Ie 3py4Hilll MeTajeBi peku 3 ¢appopoBUMH BKIATUIIAMU a00
MeTajeBl eMajboBaHl pedku. B ekcnenumiiiHuX ymoBax s 00JIagHAHHS
TUMYaCOBHUX IOCTIB 3py4YHl CTPIYKOBI METaJIeBl PEMKH 3 HACKPI3HUMH MOJUIKAMH.
CTplukoBI pellKu PEKOMEHIYETbCs KPINUTH Ha OOBYrJieHHX abo mnodapOboBaHUX
YOPHOIO OJIIHOI0 apOoro Jo1iKax, Opyckax abo majsx.

Ilocmu 3 eepmuxanvror petikoro. Ha ckenbHuX Oeperax, OIS MOCTIB 1
TIPOTEXHIYHUX CIOPY/ BOJOMIpHA peiika MIITHO MPUKPIIUTIOETHCS Y BEPTUKATBHOMY
MOJIOKEHH1 10 OOpUBY CKEJIBbHOro Oepera, J0 HaOEpekHOi, YCTOIO MOCTa, CTIHKH
uTI03y, rpedui. Peliky 3akiiaiaroTh BpiBeHb Y CIieliaIbHO 00paHuil y ciopyai nas. Y
pa3i HeOe3MeKH MOUIKOKEHHS peIMETaMHt, 1110 TUIMBYTh PIUKOI0, peiika Mae OyTH
OropoKeHa BiNOIMHUMM OpycaMu, YKpIIUIGHMMM BHILE 3a Tediero. bias rpedii
BCTAHOBJIIOIOTH JB1 PEUKHU — OJHY JJIsl CIIOCTEPEkKEHb 3a PIBHAMU BOAN Y BEPXHHOMY
6'edi', a innry — B HIDKHBOMY 0'€Di.

! Ipumitka. B'epom HasuBaeThcs AUISHKA PIUKH, IO IPUMHUKAE 10 MANOPHOI CIOPY/IH; BEPXHiit
0'e(h — BuILIE CIIOPYIU, HIDKHINA — HIXKYE HET.
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PucyHnok 5.1 — Tunu nocToBUX peroK:
a — oepeg'sina; 6 — memaneea emanb08aHa; 6 — Ya8yHHA

3a BIACYTHICTIO Ha JAUISHKaX TMOCTa MOCTIB 1 TIAPOTEXHIYHUX CHOPY.I
BOJIOMIpHa peiika 3aKpiIUIIOEThCS Ha CIeliabHO BCTAaHOBJEHINM cBai abo Kymil 3
TPHOX—M'SITU Talb, CTATHYTHX XOMyTamH. Peiika NpUKPIIUIIOETBCA 1O Majli 3a
J0TIOMOTOI0 00NTIB. JIJIs 3aXUCTy perKH BiJ MOMIKOKEHHS JIhOJ0X0A0M, KOJIOJaMU
M IHIIMMU TJIaBaIOYMMM TpeJMEeTaMH, BOHA MOBMHHA OYyTH 3aXHUIIEHa CIeliaJbHUM
OTOPOJIKEHHSIM — JIbOJI0Pi30M (puc. 5.2.).

Ilocmu 3 noxunor petixoro (puc. 5.3). Lle# pi3HOBUA MOCTa 3PYYHUM THUM, IO
Horo peiika Kpalie 3axuiieHa BiJl yAapiB KpUKUH Ta IHIIUX MJIABAIOYUX MPEIMETIB, a
y pa3l BeJMKHUX IIBUJIKOCTEN Teuii perka, Jie BIIUIIK MOXkKe CIIOTBOPIOBATHUCS BILUIMBOM
NiANOpY BiAg HAOITYy BOJM Ha Majio 13 PeiKolo, po3MIYal0ThCs Ha JUICHHS, IO
CTaHOBIIATH 2/Sino, A€ o — KyT HaXwjly pelKu A0 TOPU3OHTY. Y LIbOMY pa3i OJIHE
JUICHHS MOXWJIOL peiiKK BIIMOBIJATUME 2 CM BEPTUKAIBHOT pEHKH.
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Pucynok 5.2 — BogomipHuii NOCT 13 BEpTUKATBHOIO PEUKOIO:
1 — peiixa, 3axpiniena Ha nani;, 2 — yacmuHa 8000MIPHOL petiKu,
3 — 02opodicOeHHs pelKu; 4 — pigeHb BUCOKUX 800; 5 — pigeHb HUZLKUX 800

Ilanvosuii nocm (puc. 5.4) Hal3py4YHIIUNA A1 PIBHUHHUX PIYOK 31 3HAYHOIO
aMIUTITYJIOI0 KOJIMBaHb pIBHIB BoAM. BojgomipHi cBai, 10 yTBOPIOIOTH MOCT,
BCTAHOBJIIOIOTH B OJIHOMY CTBOP1 NMEPHEHAUKYISIPHO Teuli piuku. 3arajbHa KUIBKICTb
najgb MOCTa 3aJIeKUTh BiJl aMIUIITyM KOJIMBaHb PIBHS BOAM M Bl KyTa Haxuiy
0eperoBoro ykocy.

[TnomwuHa (royioBka) BepXHbOi majii nmocra nmoBuHHa 0yt Ha 0,25-0,5 M BuIIE
HAWBUIIOTO ICTOPUYHOTO PIBHS BOJM B pivlli, a IUIOIIMHA HIXKHBOI cBai — Ha 0,5 M
HUK4€ HalHKYoro piBHs. Ha mepecuxaroumx piuykax HMXKHS CBasi BCTAHOBIIOETHCSA
BUIIIC HAWHUIKYOT TOUKH JTHA Y CTBOpi mocTa He Outbine HiK Ha 10—15 cm. PizHuns
BUCOT IUIOLIMH JIBOX CyMDKHHMX Majib Mae Oytu He Ounpiie 0,8 M, a TOpU30HTAIbHA
BIJICTaHb MK MHaJSIMU BCTAaHOBIIIOETHCS 3 ypaxyBaHHSIM OCOOJIMBOCTEH OeperoBoro
YKOCY Ta 3pY4YHOCTI MIAXOAY A0 Majib JJs BUKOHAHHS CIIOCTEPEXKEeHb. 3arajibHa
KUIBKICTh Tajlb, HEOOXITHMUX JJIg BIAIITYBaHHS IIOCTa, Ta iXHE PO3MILEHHS
MONepeHbO BU3HAYAIOTh 3a MomnepeyHuM mnpodiaem Oepera, MOTIM JaHI MPOEKTY
MOCTAa MEPEHOCATh HA MICUEBICTb.

Ha cporogni mnanboBI NOCTH OO0JIaHAIOTh CTAHJAPTHUMHU METaJECBUMHU
IBUHTOBUMH CBasMH; JoBxkuHa iX 220 cm, miameTp 8 cMm. HukHs yacTMHa mani Ha
35 cM Ma€e T'BUHTOBY HAapi3Ky, a BEpXHS — 3aBAOBXKKHU 15 cM CTaHOBUTH T'OJIOBKY
niametpoM 10 cM. Ha ronoBui cBai 3 1BOX MPOTHIIEKHUX CTOPIH 3pOOJIEHO IIOCKI
3pi3H, IO CIYTYIOTh OMOPOIO ISl KIII0Ya, 33 AOMOMOTOI0 SIKOTO Majis 3arBUHYYETHCS
B IpyHT. ['osoBka mami (apOyerbest Ou10t0 ofiliHOI0 (hapboro, 1 Ha HiM YOPHOIO
¢dapbor0 3 IBOX CTOpIH HaAMUCyeTbcsi Homep cBai. [lami mocta HymepyloTh 3a
MOPSAJIKOM 3BEpPXy BHHU3 B HalOIMK4YOi 7O pemnepa maji, sika OTPUMYE NEepLIni
HOMED.
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PucyHnok 5.3 — Cxema BCTaHOBJIEHS! HAXUJIEHHOI PEUKH:
1 — ynop i3 kam'saHo20 HakuoauHs,; 2 — onopu petiku (3aK1aoarmscs y paszi 1aumyeaHHs.
webenesoi niocomosku), 3 — petixa, 4 — webenesa niocomoska, 5 — bemonna niocomoska 10 cm

TumdyacoBi mani 3a BIACYTHICTIO METaJIEBUX MO>KHA BUTOTOBIISITH 3 JepeBa
MIIHUX TOPiA, fAKI HE MiAJalThCia THUTTIO. JIis manms OepyTh BIAPI3KH KOJOA
niametpoM 20-25 cm. JloBXXKMHA NMPU3HAYAETHCA 3aJ€KHO Bl XapakTepy TpyHTY 1
rIIMOMHU Horo npomep3aHHd, ajne He meHmie 1,5 M. HuwxkHill kiHenp Aepes'stHOT mai
3aTeCyEeThCS HA TpU a00 YOTHPHU TpaHi.

[Ipu 3a0uBaHHI NaNb y MUIBHI TPYHTH Ha 3arOCTPEHUN KIHELb Malll HAISITaloTh
cTasieBUil Oammak. Ycsig mansg OOCTpYryeTbCs 1 g 3amo0iraHHs THUTTA
oOcMamoeTbess abo 3nmerka oOByrmtoeThes. 1100 YHUKHYTH pO3KOJIOBaHHS Ta
po3ApiOHEHHs MiJ Yac 3a0MBaHHA ii B TPYHT Ha BEpPXHINM KiHEUb Majli HaJIATaIOTh
CTajieBe KUIbIIE — Oyeeib.

I'muOuna 3a0WBaHHS Tajdb MOBMHHA OYTH TaKor, 1100 HWXKHIM KiHENb mHail
3arauOuBcs He MeHIe HiK Ha 0,5 M y map IpyHTy, 110 HE MPOMEpP3a€, a B pailoHax
OaratopiuHOMEpP3IUX MOPiA — Ha TaKy caMmy INIMOWMHY B IIap TPYHTY, L0 BiATaHe,
SIKIIO BIH PO3TAIIOBAaHUN HE OUIbIe 2 M BiJl TOBEPXHI.

['onoBkM manp micas 3a0MBaHHS CHWIIOIOTH TOPU30HTAIBHO HUXKYE OYrelnto,
3QJIMIIIAI0YM HaJ TMoBepxHer 3emii 10-15 cm, a skmo € migcraBu moOOrOBaTHCS
MOIIKOJKEHHS Nallb JT010X00M — 5—10 cM. ¥V 1eHTpi Topus nani 3a0MBalOTh LBSIX
13 HaMBC(EPUUHUM KaTIEITIOIIKOM.

Sxuro Oeper pIUKK CKEISCTUH, TO 3aMICTh YCTAHOBKM CBail JOULUIBHIIIE
3pOOUTH B CKEJl BUCIYKM Y BUTUISIAL CXIAIB. ['OpM3OHTaIBHI MallJaHYMKU CXO/IIB
MOBUHHI OyTH JOCTaTHHOTO PO3MIPY A MPOXOJIY HUMHM CHoOcTepirada, ToOTO He
MeHme 20x30 cm. Y 1eHTpl MaWJaHYMKIB BCTAHOBIIOIOTH MeETajeBl IITHUPI,
3alIeMEHTOBAH1 Y CKEJI0.
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H, cm

250
w_PBB 183.24
200
150
100
v PV 182,00
V_PHB 181.62
50
0 0 epaghixa 181,25 m b.C.
Ne nani Pn ] 2 3 4 5
Biocmany 6i0 ILH., m | 4,3 7.8 145 18,0 20,7
Biomimxka b.C., m 183,70 183,35 182,91 182,31 182,02 181,54
Ilpusedenus, cm 245 210 166 106 77 29

Pucynok 5.4 — Cxema najgboBOIro BOJOMIPHOTO TTOCTa

VYci nmani mocta HiBENIOIOTHCS, OTPUMYIOTh BIAMITKY 1 IPUBEACHHS 10 HYJS
rpadika mocrta. Bucorta piBHS BOAM B piylll HA MaJbOBIM MOCajll BIAPAXOBYETHCS 3a
JIOTIOMOTOI0 TIEPEHOCHOT BOJOMIPHOI pEHKH, 110 BCTAHOBIIOETHCS B LIEHTP1 TOPIS
(Ha KaIemroIIoK IBAXa) HAaHOMMK401 10 Oepera 3aTOIJICHOI cBai. 3HAIOYM BEIUYUHY
NpUBEACHHS TMaji, HEBAXXKO OOYMCIMTU BHUCOTY DPIiBHA BOAM Haja HyJeM rpadika
MOCTY.

CrangapTHa BOJAOMIpHA MEPEHOCHA peliKa BUTOTOBIISETHCS 3 JETKOI METaneBol
TpyOu; peiika Mae nosxuny 100 cm; aiieHHs HaHeceH1 yepe3 1 cm.

3mimani nocmu. Tun 3MIMIAHOTO TIOCTY BUHHUK 13 TO€JHAHHS €JIEMEHTIB
pPEHKOBOTO Ta NalIbOBOrO TMOCTIB. PelKOBO-ManboBI MOCTH BIAIITOBYIOTHCS Ha
OUISHKaX PIYOK, 110 MalTh PI3KI MEpesoMH CXWiiB Oepera: Ha KpyTid YacTUHI
BCTAHOBJIIOETHCA peiika, Ha mojoriid — mans. [IpucTpiit 3MilIaHuX MOCTIB AOLUTbHUM
3a HasIBHICTIO CIIOPYJ, HapUKIIa MOCTiB. Ha mocTy 6u1st MOCTY piBHI MEXEHHUX BOJT
CIOCTEPIraloTh 3a MajsiMH, a PIBHI BUCOKUX BOJ — 3a BICCIO pEHKH, sIKa YKpIIJieHa Ha
OTIOp1 MOCTY.

Ilepeodasanvhi nocmu BIAITOBYIOTHCS B TUX BHUIIAJIKaX, KOJU MiAX1A 10 BOIU
yCKIaJHEHO depe3 TnpsMoBUCHI Oeperu. I[lepegaBanbHuii moct Moxe OyTH
CIIOPY/KEHO Ha MPHUPOJHOMY Oepesi abo TiIPOTEXHIYHOMY OYMIBHUIITBI, SKIIO
OCTaHHE € Ha JUISHII TOCTY.
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Skio B 3UMOBHI 4yac BojoiiMa (piuka, 03€p0) MOKPUBAETHCS JTHOJAOM, TO Ha
J0JIaTOK JI0 TMepeAaBajbHOrO TMOCTY HEOOXIHO BIAIITOBYBAaTH pPEUKOBHI abo
NajgbOBUI MOCT ISl CIIOCTEPEXKEHB 3a PIBHSAMU B 3MMOBUH NEPIO/.

3aJie’KHO BiJ MICIIEBUX YMOB IepeaBajibHi MOCTH OyBalOTh PI3HUX BHUIIB.

Mocmoeuii nocm. S0 Ha MICIli YCTaHOBKHU TIOCTY € MICT a0o0 1HIIIa CIopy/a,
MOBHICTIO 200 YaCTKOBO PO3TalllOBaHa HaJ PIUuKOI0, TO BIAIITYBATH MOCT HECKIIATHO.
Ha MocTy MITKOIO 3aKkpiIUIIOEThCS TMOCTIMHA TOYKa (HYJb CIOCTEPEKEHHS) s
BIIJIIKY pPiBHs. BUCOTHE MOJOXKEHHS I1l€T TOYKM BU3HAYAETHCS HIBEIIOBAHHSAM Bij
HalOmkyoro pemnepa. CrHocrepekeHHS 3a KOJMBAHHSAMHU PIBHIB TMOJSATAlOTh Y
BHUMIPIOBaHHI BIICTaH1 Bl TOUYKH HYJIS CIIOCTEPERKEHHS Ha MOCTY JI0 TIOBEPXH1 BOJAM.
BumiproBaHHS MOXYTh NPOBOAMTHCS 3a JIONOMOIOI PO3MIYEHOTO Tpocy abo
CTaJICBOI0 PYJIETKOIO 3 BaHTAKEM Ha HUXHBOMY KIHI[l. 32 HEBEJIWMKHUX BIJCTaHEH
BUMIPIOBaHHS 3pYYHO POOUTH PO3MIYEHOIO PEUKOIO.

Tpocosuit nocm. TlocT UBOro pI3HOBHIY BIAIITOBYETHCS HaiyacTtiiie Ha
rIipCbKUX pIYKax, Koiu Oeper OOpUBUCTUM, a IITYYHUX CIOPYJ Ha pIdulll HEMAeE.
['07I0BHOIO YAaCTUHOIO TOCTY € BHUHECEHHS (CTpijia), MPUCTPIA SKOrO BUAHO HA
pucyHKY 5.5. BuHeceHHs BUTOTOBISETHCS 3 OpyCy MIIHOI mopoau (1y0, cocHa) abo
31 cTasieBoi Tpyou. BoHO 3MilHIOETHCS Ha Oepesi Ha MiHUX onopax. Ha 6eperoBomy
KIHIIl BUHECEHHS HEpPYyXOMO 3aKpIIUIIOEThCS TOpPU30HTaJbHA BOJAOMIpHA peiika
3aBIOBXKKM | M, HYJIbOBHM pO3MOALT $KOi 3BepHEeHUU y Oik piuku. Ha kiHmi
BUHECEHHSI, 1110 3B€PHEHO JI0 PIYKH, 3MIITHIOETHCS OJIOK, a Ha 6€peroBoMy HOTO KiHII
— 3Misl, Ha Ky HaMOTYEThCS THYYKHMHA TpPOC, IO MPOXOAHUTH Y3JOBX pEHKH udepes
0510k 10 Boau. Ha HMXKHBOMY KIHII TpOoca MIABIIIYETHCA UMIIHAPUYHUNA BAHTaX 3
3arOCTPEHHUM Y BUTJISI1 KOHYCa KIHIIEM Baroo 2—5 Kr.

JIist BiAJIIKYy piBHS BOJIM TPOC PO3MIYAETHCS MITKaMH depe3 | M Ha JIOBXKHUHY,
[0 JOPIBHIOE aMIUTITYy/Al KOJWBaHb pIBHA. METpoB1 TOAUIKK BIA3HAYAIOTHCS
KUIbLAMH 3 BHOMTHUM HOMepoM MeTpy. [ns Toro, mo0 BITIK 3a peilkoio JaBaB
0e3rmocepeIHbO BUCOTY PiBHA HaJA HyJieM rpadika, BUKOHYIOTh TapyBaHHS mocty. Jlo
TapyBaHHS pelKa 3aJuIIA€TbCcs  HE3aKPIIUIEHOI, TOYHIME 11  MOJOXKEHHS
BCTAHOBJIIOETHCS M1]] Yac TaApyBaHHS.

TapyBaHHA mNpPOBOASTH Tak: 3a JOINOMOTOI0 HIBEJIIOBAaHHS BU3HAYaIOTh
MEpPeBUIICHHST PIBHA BOAM Haja HyleM Trpadika mocty. Bigpa3y micias 1boro
OITYCKaIOTh TPOC JI0 TOPKAHHS BaHTa)KE€M MOBEPXHI BOJIU, a pEHKY 3pYIIYIOTh B3/I0BXK
BUHECEHHS JI0 TOJIOKEHHS, MpU SKOMY HalOJMK4ya MiTKa Ha Tpoci 30iraeThcs 3
MOJUIOM PEWKH, 10 JOPIBHIOE KUIBKOCTI CAaHTUMETPIB y 3HAUEHHI MEpPEBUILEHHS
piBHS BOJM HaJa HyJeM rpadika; MITKa Ha Tpoci Oye BiMOBIJATH YUCIY METPIB y
3HAYEHHI MEPEeBUIICHHS PIBHS HAJ HyleM rpadika, 1 Ha HIi BUOMBAIOTH 1€ YMCIIO.
[Hmi MiTKM Tpoca HYMEpYyIOTh MOCIHUIb 13 3pOCTaHHSAM 3HauyeHb y Oik Boau. I3
3aKIHYEHHSIM TapyBaHHS pEeUKY MILHO 3aKPITLIIOIOTh.
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Nokaxqmk Ha Tpocl

Pucynok 5.5 — Cxema nepeiaBajJbHOTO MOCTA:
1 — pigenwv 6ucokux 600, 2 — pigeHb HU3LKUX 800, 3 — peliKka, 4 — mpoc i3 6aHMAaANCOM,
5 — bapaban; 6 — cxema enekmpoKoHmMaxkmy

3a HEeBEJNMKOI aMIUIITYJU KOJMBaHb PiBHSA BOJHU, OMU3bKO 2—3 M, YCTaHOBKY
3py4HO 3a0€3MEeUUTH PEHKOI 3aBAOBXKKU 2,5-3,5 M, IO J03BOJUTH BU3HAYATH
piBeHb 0Oe3nocepeiHbO 3a PEHKOI0 MPOTH MOKaKYMKA, YKPIJIEHOTO Ha TPOCi.
TouHICTh BUIIIKY PIBHS HA MepelaBalibHUX MOCTax 2—3 CM, Y pa3l 3acTOCYyBaHHS
€JIEKTPOKOHTAKTY TOYHICTh MIABULIYETHCS 0 1 cM. Y 1IbOMY pa3i TPOC 3 BAHTAKEM,
SAKUN € OJIHIEI0 JIAHKOIO €JICKTPUYHOTO JIAHLIOra, MOBUHEH OYTH 130JbOBAaHUN BiA
3a3eMJICHHS, a 1HIIMHA KIHElb €JIeKTPUYHOrO JIAHIfora HafiiiHo 3a3emieHuil. Micue
MPUKPIIUIEHHS. TPOCa 10 BYIIKA BaHTaXy Mae OyTH NpPUMAsHO, a BICTPS BaHTaXy
BKpUTe mnojaynoro. Dikcallisi TOPKaHHS BaHTaXKEM MOBEPXHI BOJAW MPOBOJUTHCA IO
ammnepmeTpa abo BosibT™METpa. sl )KUBIICHHS €JIEKTPUYHOTO JIAHIIOra 3aCTOCOBYIOTh
OaTapeiiky BiJl KUIIIEHBKOBOTO JIiXTaps.

Ilepedasanvnuii nocm 3 A6MOMAMUYHUM HOKAHCUUKOM | GIOMIMUUKOM
piena eoou. llepenaBanbHuil TMMOCT MOXe OyTH 00JaJHAHUN JOCKOHATIIIIUM
CIocoOoM, a caMe YCTaHOBKOIO CIELIaJIbHOTO MPHIIAy — MOKaXYMKaA PIBHS.

Ilpucmpoi ma npunaou ona peecmpayii MAKCUMANbHUX | MIHIMAIbHUX PIGHI8
Ha npocmux i nepedaganvHux nocmax. CHOCTEPEKEHHS 3a PIBHEM BOJAM, IO
BUKOHYIOTBCSI Ha BOJOMIPHUX IIOCTax OAMH abo aBa pasu Ha A00y, y Oaratbox
BUIAJIKaX HE JAI0Th 3MOTY 3a(ikcyBaTh HaMBHIE 1 HalHM)K4YE TMOJOKEHHS PIBHS.
OpHoyacHO 3HaHHS LMX XapaKTEPUCTUK PIBHA Ta OCOOJMBO HMOro HaWOUIBIIOTO
3HAYEHHS BAXKJIMBO JJI1 BCTAHOBJIEHHS MEK KOJMBAHHS BOJHOCTI.

['paHnyH1 MOJOKEHHS PIBHS BOJAW B MEPIOJU MK TEPMIHAMU CIOCTEPEKEHb
(GIKCYIOThCS 3a MaKCUMaJIbHMMHM W MIHIMQJIbHMMH BOJOMIPHUMHU peilikam abo 3a
BKa31BHUKOM PiBHS BOJIM JIOCKOHAJIIIIOT KOHCTPYKIIIi.

MakcumalnibHi i MiHIMaJIbHI pEHKH PO3TAIIOBYIOTh Y CTBOPI FOJIOBHOTO MOCTa
abo mopyd 13 HuUM. JloBkMHA peliku moBUHHA OyTu He Outbme 2 M. Ilpu 3HauHIH
aMILTITY/1 KOJMBaHb PiBHS BCTAHOBIIOIOTH JB1 (1 OUIbIIIE) MaKCUMAJIbHI PEUKH.

Huxdye nmpuBeeHO KOPOTKUM OMUC JESIKUX HAWMOMIMPEHIMNUX KOHCTPYKLIH
MaKCUMaJIbHUX 1 MIHIMAJIbBHUX BOJOMIPHUX PEHOK.
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Maxcumanvha petika ¢ cmanesiti mpyoi a nani (puc. 5.6, a). Pelika cTaHOBUTH
TpyOy JiaMeTpoM 5 CM, BCTAHOBIIIOETHCS HA MaJli ¥ MILHO 3aKPIITIOETHCA HA HIM 32
JOTIOMOTOI0  CHEIlalbHOI CKOOM Ta OONTIB. Y HIKHIA 4YacTUHI TPyOM pPOOUTHCA
JEKUIbKa OTBOPIB JUIsl BXOAY BOJIM y TpyOy. Bimiiku piBHS BUKOHYIOTH 3a
JOTIOMOTOI0  CTPHXKHSI-MIOKa)KUMKa JaiaMeTpoM | cM, SKUH BCTaBISAIOTH B TpYOy.
BepxHiii KiHelb CTPUXKHS 3aKPIIJICHUH y TOJMIBIN, SKa OJHOYACHO 3aKpHUBaE TPyOy.
Ha ctpuxui Haneceni noauiku uepes 1,0 cm 3 ouudpyBanusm uepes 10 cm.

[lepen onmyckaHHsIM y TPYOy CTPHKEHb-MIOKXKUYUK MOKPUBAIOTH PO3BEACHOIO Y
BOJ1 Kpeiioro. BrucoTa piBHS BU3HAYAETHCS 32 MEKOIO 3MUTOIO PO3YMHY Kpeuau 3a
PO3MOJIJIaMU HA CTPHIKHI.

Memanesa petixa 3 26unmosum HakoneuHuxom (puc. 5.6, 6) 3a cBo€0 0Y0BOIO
HE BIJPI3HIETHCS BiJ] OMKMCAHOI BUILE, ajieé BCTAHOBIIOETHCA HE HA MAJI0, a MIJISIXOM
3a0yproBaHHsl ii TBUHTOBOTO HakOHeYHMKa Ha Taubuny 0,75 wm. Ilicns wmporo
HEOOX1HO BU3HAUWTHU HIBEJIIOBAHHSAM MO3HAYKY il TOJOBKU W OOUYMCIUTU MO3HAUKY
(1 mpuBeNIEHHS) HYJISI CIIOCTEPEKEHHS.

3ybuacma peiika @ponosa npuszHaueHa s (ikcalii MIHIMAIbHOTO PIBHS
(puc. 5.6, B). Hanituii Ha peliKy MOIIABOK OIYCKA€THCSI OJJHOYACHO 3 PIBHEM BOJIH,
aje mpu Moro migdoM1 3aTPUMYETbCS MNPYKUHAMH, IO BiA3HAYAE MOJOKEHHS
HAaWHMKYOIro PIBHSA MDK CTpOKaMu crioctepexeHsb. Ll cama peiika y nepeBepHyTOMY
BUIJISI/II MOXE CIIYTYyBaTH 1715 (piKcallli MAaKCUMaIbHOTO PIBHS.

3pyuHilie 1 HaAlMHINIE TOJIOKEHHS EKCTPEeMalbHUX PIBHIB (IKCYEThCS
npuiaaoM Y—52 1 caMONUCHSIMU PiBHSL.

Tokaxcuux piens Y-52. 3pydHIIUMU OPUCTPOSIMU JJIsL peecTpalii KpanHix
3HA4YE€Hb PIBHA € CTPIIOYHI BiAMITYMKH. Jl0 HUX HanexuTh npunaa Y-52 (puc. 5.7).
Bin nae 3Mory BUMIpIOBATH PIBEHB 13 TOYHICTIO 0 1 CM 1 aBTOMAaTHYHO BiI3HA4ae
HaWBUIIUHN 1 HAWHWKYMM PIBHI MK CTPOKAMH CTIOCTEPEIKEHb.

KonuBaHHs piBHIB CIPUMMAETHCS MTOTUIABKOBUM IIPUCTPOEM, SIKMI YKIaZA€HO B
3axXucHy TpyOy Ta 3'€eqHaHO 3 peaykTopoM. llojokeHHs piBHSA MOKa3ye CTPUIKa Ha
uupep6nari. [lorraBkoBUid MpUCTPii TpUIIAy CKIAJAA€THCS 3 IOTUIABKA T4 BAHTAXKY—
MPOTUBATH, IO CIOIYYEHI TPOCOM, MEPEKUHYTUM Yepe3 MOIUIABKOBE KOJIECO, HAlITe
Ha BUXIJAHY BICh PEIYKTOPA.

[TonaBkoBe Kosieco, peaykTop 1 nudepoaaT npuiaaay MOMIMIEH] B 3aXUCHUN
KOpIYC 13 3aCKJICHUMH JIBepudATamMu nepen nudeponarom. Perykrop mae AB1 CTPLIKU
JUTSL BIAUTIKY PIBHSL B MOMEHT criocTepekeHHs. OJHa 3 HUX BKa3ye METpH, a 1HIIA —
CaHTUMETPU 32 BIAMOBIAHMMM IIKajgaMu. [paHMYHI TOJOXKEHHS pIBHI MIXK
TEpMIHAMU CIIOCTEPEKEHb BIA3HAYAIOTHCS 32 JOMOMOTIOI0 JIBOX OCOOJIMBHUX CTPLIOK,
SKI TIEPEMIIIYIOThCSA 3a JOMOMOTOI0 IMTH(TA, YKPIMICHOrO Ha CTPUIII, IO BKa3zye
Metpu. Li cTpinku, BiABEAEHI B KpaifH1 MOJIOKEHHS, BIATIOBIHI BUIIIOTO M HHXYOTO
PIBHIB MK TepMIHAMH CIIOCTEPEXKEHB, 30€pIratoTh CBOE MOJIOKEHHS BHACIOK TEPTS
iXHIX oceil.
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Pucynok 5.6 — Tunu MakcUMalbHUX 1 MIHIMAJIbHUX PEHOK:
a, 6 — MaKCUMAanbHi peuKu, 8 — MIHIMAIbHA peuKa,
1 — 2onoska; 2 — cmpuoicenvb-6xazisHuk; 3 — mpyoa,; 4 — ckoba, 5 — 6onm,
6 — omeopu, 7 — 3ybuacma petika, 8§ — HONAABOK 3 NPYHCUHAMU

[Tokaxxuuk piBHA Y—52 BCTAaHOBIIOETHCS Ha 3axHCHY TpyOy miameTpom
300 MM, IO CKIIQJAEThCS 3 JIBOMETPOBUX CEKIIHA, HUXKHS 3 SIKUX HeppopoBaHa.
3axucHa TpyOa 3 BCTAHOBJIEHHM Ha HIM TMOKAKYUKOM PIBHS MPUKPIILIIIOETHCA Y
BEPTUKAILHOMY TOJIOKEHH1 JI0 MIIIHOI OMmopu abo CKeJIbHOTo ypBHuIla Oepera, a 3a
HAsIBHICTIO CIIOPY/ — O ONOPU MOCTY, CTIHKH HaOepeKHO1 TOILIO.
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Pucynoxk 5.7 — [Tokaxxuuk
piBHs Y52

Huxuist  oOpi3  TpyOu  mnoBuHeH  OyTH
po3tamoBanuii Ha 0,5 M HUXKYEe HAWHUKYOTO PIBHS
BoaM. Ha 3uMoBuii Mepio/1 MOKaKUMK PiBHS 3HIMAIOTH 3
YCTaHOBKH.

Jlist  30UIbIIEHHST TOYHOCTI BUIJIIKY BHCOTH
CTOSHHS ~ PIBHA  BOJAM  3aCTOCOBYIOTBCS  PI3HI
MPUCTOCYBAHHSA 1 MPUIIA/IH.

Peiixa 6 koswi. Ha ripcbkux piukax 31 MIBUAKOIO
TEUi€l0, Ji€ HahyacTille BIAIITOBYIOTHCS PEHKOBI
MOCTH, HAOIT BOJW HA pEHKY YCKIIAHIOE BIJJIIKU PIBHS.
Y 1mpoMy pas3i BapTO MOMIIIATH PEWKy B KOBIIII,
BUPUTOMY Ha Oepesi il 3'eHaHOMY 3 PIYKOI0 KaHABOIO
a00 TpyOOI0 3 HAMPABJIICHHSIM X YHU3 3a TEUIEIO.

Booomipna peitka 3 opeaniunozo ckaa 13
3aCIOKOIOBAYEM  3aCTOCOBYETBHCS ISl IMiJIBUILICHHS
TOYHOCTI BIIJIIKY pIBHS BOJIM Yy pa3l XBUJIIOBAaHHI
(puc. 5.8, a), mae pobouy JOBXKHUHY | M 3 MOAUIKAMH
yepe3 1 cM 1 o pyBannsm uepes 10 cm.

VYcepenuni peWkd 3HAXOAUTHCS LUJIIHIAPUYHA
TpyOKa, sKa 3aKIHYye€TbCS BHU3Y OIYHUM BHXOJIOM
HA30BHI, 110 MEPEKPUBAETHCS KIaraHOM.

Jlist BiAJIIKy piBHA peHKy CTaBisTh Ha CBalo.
HaTtuckaroun KHONKY y BEpXHI YacTHHI PYYKH,
BIIKpMBAIOTh KJIAMlaH, 1 BOJA BXOJWUTb BCEPEAUHY
peiiku. Konum  piBeHb  BCTAHOBUTHCS,  KHOIKY
BIJIYCKAIOTh 1 KJamaH 3akpuBaeThcs. Bimiik poOnath
micias  migdoMy  pedKkM NpuU  BEpTUKAIbHOMY  ii
noJIokeHH1. Peliky JOLUIbHO 3acTOCOBYBAaTH MpHU
XBWJIIOBaHHI ¥ Ha TIPCBKUX pIlUKax 13 OypXJIMBHUM
TUTUHOM.

B octanHboMy BUTIQJKY peilky MOTpiOHO CTaBUTH
Ha Majio0 Tak, 00 BOHA pO3TALIOBYBaJacs TOCTPUM
pedpoM Ha3zyCTpid MOTOKY.

TI'aukosa peiika MPU3HAYAETHCS TSt

BUMIpPIOBaHHSI BUCOTH PIBHSI BOJM Yy BepXHiX 0'eax BOJO3/1MBIB, MIpHUX Oakax Ta
riIpOMETpUYHUX JOTKaX. ['aukoBa peiika 3a0e3neuye TOYHICTh BIJJIIKY PIBHS 3a
BIJICYTHOCT1 XBUJIIOBaHHS £1 MM (€ peiiku 3 TouHicTiO BITIKY £0,1 MM).
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Pucynok 5.8 — ITpunagu nms
30UTBIIICHHS] TOYHOCTI
BUMIpPIOBaHHS PIBHSA:

a — 6000OMIpHa pelKa i3
3acnokoroeauem; 6 — 2aukosa
pelika, 8 — 2o1yacma peuka
1 — namynna mpyoka;

2 — BUCYBHUL CIMPUIHCEHD,
3 — e8uHm; 4 — KpoHwmeun,
5 — macwmabna naamnka,

6 — 3amuck;

7 — MIKpOMempoHHAa 2auKa

w

Peiika (puc. 5.8, 6) ckinagaeTsecs 3 JaTyHHOT
TpyOku 1 13 moguikamu Bix O mo 100 cm. Ha
HIKHBOMY KIHI[l peiika OCHalleHa BHUCYBHUM
cTpuxHeM 2 3aBaoBkku S50 oM,  sSgKkuit
3aKIHUYETBCA Ta4KOM 13 TOCTPOBIATOUYCHUM
KIHIIEM. Bucysuun CTPUIKEHD penKu
3aKPIMIIOETHCS TBUHTOM 3.

Peiika 3a gOOOMOroO  CHELIAJIBHOTO
KpOHIITEHHAa 4 3MIIHIOEThCS Ha CBai, CTIHII
Koioas3s abo 1HmIOI HepyxoMoi omopu. Ha
KPOHIITEWH]1 YKPIMJIEHO MaclTabHy TIUIaHKY
(HoHiyC) 5, 110 Aa€ 3MOTY pOOUTH BIIJTIKU PIBHA 3
TOYHICTIO 10 1 MM.

Jlns BiUIiKY PiBHS HEOOXITHO 3BUIBHUTHU
3aTUCK 6 1 OMYCTUTH TOJIKY rayka HUXKYE PIBHSA
BOJIM, @ MOTIM 3a JIONIOMOTOIO MiIHOMHOIO TBUHTA
3 MIKPOMETPOHHOIO TallKOI0 7 MITHATU TOJIKY A0
HAKOJIIOBAHHS HEIO0 TMOBEpPXHI BOAM, MICIS YOTO
poOUThCA BIAJIK pIiBHSA: 3a TPYOKOI pelku
BIJIpaXOBYIOTbCSI CAHTUMETPH, a 32 MacIITaOHOIO
IUIaHKOI — MuTiMeTpu. Pelika nae 3mory BecTH
CIIOCTEpPEKEHHSI B MEXaX aMIUTITyAH KOJIMBaHHS
piBHs 150 cwm.

T'onuacma  peitka  BIAPI3HAETBCA  BiA
OITMCAHOI BHUIIE THUM, IO KIHEIb ii 3a0e3neueHnii
3aMicTh radyka roikoro (puc. 5.8, B). TpyOka
roJi9acTol perKu po3/iJieHa Ha MUTIMETPH, 110 J1a€
3MOry 3a JONOMOIOK0 HOHIyca BHUKOHYBAaTH
BIJUUTIKH 3 TOYHICTIO 10 £0,1 MM.

Camonucni 6000MiIpHI nocmu
Oe3MepepBHO  PEECTPYIOTh KOJWBAaHHS  PIBHIB
BOJM. YCTaHOBKA CaMONMCHOTO TMOCTa HEOOXiIHa
y pa3i 3HaA4YHOTro AOOOBOTO XOAY PIBHA, a TaKOX
MpU  PI3KUX MOr0 KOJUBAHHAX, CIPUYUHEHHUX
JOLIOBUMHU TMaBOJAKAaMH, TPUIUIMBAMHU, 3TIHHO-
HariHHUMU BITpaMHu, POOOTOIO0 TIIPOTEXHIYHUX

CHOpY/I.
['0710BHOIO YaCTMHOIO CaMOMUCHOTO IOCTa
€ mpuiajg — caMONucelpb IS aBTOMATHYHOTO

3alUCy KOJMBaHb PIBHA BOJM. 3a BEJIHMKOI
PI3HOMAHITHOCTI CUCTEM CaMOIUCIIIB PiBHA BCI iX
THIU CKJIAJaloThCd 3 TakKWX JBOX TOJIOBHUX
€JIEMEHTIB: JaBaya pIiBHSI 1 3alUCyBaJIbHOTO
MIPUCTPOIO.
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JlaBay piBHS MOXe OyTH MOIJIaBKOBUM, MAaHOMETpUYHUM Tou10. [lomnaBkoBuit
MPUCTPIN JaBaya € HUHI HAUTOMIUPEHIIIHUM.

3anucyBaJibHUN MPUCTPI BUKOHYE 3amUC y BUMIISAL rpadika Xoay piBHA. Y
JESKUX CUCTEMAaX CaMOMMCIIIB Yepe3 MEBHI MPOMDKKH Yacy Ha CTpPIdlll IPYKYIOThCA
uupu, 1O BIAMNOBIIAIOTE BUCOTI CTOSIHHS PIiBHA, a00 3MIHCHIOETHCS mepdoparlris
CTPIYKM B YMOBHOMY KoJi. MacmTab 3anucy miioupaeThbes 3ajeXHO Bl aMILTITyIH
KOJIMBaHb PIBHS 1 OaKaHOTO CTYMEHS TOYHOCTI iXHBbOro 3amucy. CaMomucii piBHIB
MPUBOJATHCS B 110 MPYKUHHUMHU, TUPEBUMHU a00 €IEKTPUYHUMHU TOAMHHUKOBUMHU
MEeXaHI3MaMH.

[lanepoBa cTpiuka, Ha SKI 3aMHMCYEThCSA X1 PiBHA, KPINUThCS Ha OapabaHi
camornuciist. bapabanu MoXyTh OyTH po3TalllOoBaH1 TOPU30OHTAIBLHO a00 BEPTUKAILHO
1 OpUBOIATBHCS B pyX ab0 TOJMHHUKOBUM MEXaHI3MOM, [0 Hajaae OapabaHy
oOepTaHHs B OoAMH OiK, a00 KOJMBAHHSAMHU PIBHS BOAM, 110 HAAalOTh OOepTaHHS
OapabaHy 3a JIONOMOIOIO TOIMJIaBKAa Ha TPOCI, SKUH MEPEeKMHYTO uepe3 IIKIB Ta
3'eqHaHo 3 OapabaHoMm. VY 1pboMy BHUIAJKy OapabaH y pas3i nigilomy piBHA
o0epTaeThes B OJIHY CTOPOHY, a y pasl crajay Horo — B IHIITY.

3anucyBaibHUIA TPUCTPIN (KapeTka 3 MepoM) y caMOIUCIIB 13 6apabaHoM, 1110
oOepTaeTbcsl Mix JAl€I0 TOAMHHOTO MEXaHI3MY, SKMA TPUBOJMUTHCS B pyX 3a
JOTIOMOTOI0 TIOIJIABKa, TMepeJa€ KOJWUBAaHHS pIBHA BOJAM, a B CaMOINUCHIB 13
OapabaHoM, 10 OOEpTAaeTbCA Bil MOIUIABKOBOI'O MPUCTPOIO, KapeTka 3 TepoM
PYXa€eThCs B OJJHOMY HaIpsiMi B3/0BXK OapabaHa, IpH LbOMY HIBUAKICTH PyXy il
PETYIIOETHCS TOJJUHHUKOBUM MEXAHI3MOM.

€ Oarato TumiB caMonucuiB piBHSA. Ha cbOrojH1 y TiApPOJIOTiUHIN Mepexi
nommupeHi camonucii «Banmaiiy 1 'P-38 (TpuBaoi aii).

Camonucenp «Bangait» npuzHauaeTbes Juisi 6€3ME€pEepBHOTO 3aMKUCy KOJIUBAHb
piBHs Boau (puc. 5.9). Bin ckiamaeTbes 3 MOIUIABKOBOT CUCTEMU M PEECTPYIOUOTO
MexaHi3My. [lomnaBkoBa cucTeMa CKJIQJA€TbCsl 3 TMOPONKHUCTOTO METaJIEBOIO
normwiaBky 1 niamerpom 250 MM 13 BaHTaxeM 2, SKAW NPUKPIILIIIOETHCS i
noruiaBkoM. [lonnaBok mijBilIeHU Ha M'SKOMY Tpoci 3, Ha MPOTHIIEKHOMY KIHII
SAKOTO PUKPITUIEHUI BaHTax-npoTuBara 4. [TormaBok 1 BAHTax KPIIUIATHCS 0 Tpoca
cHemialbHUMHU 3aTuckadyamu 5. Tpoc HaAIBa€ThCs Ha MOIUIaBKOE Kosieco 6, M0
CTaHOBHTH JBa TAKUX CHAPEHMUX JUCKA: MaJUi 13 JOBKUHOIO Kosa 300 MM 1 BEeTUKUNA
— 600 mm. IlonmaBkoBa cucTemMa y pasi KOJHMBaHb pIBHS BOJU TPUBOIUTH B
obOepranHs 6apabaH 7 caMONUCIIs, 10 3YIMJICHUH 13 BICCIO TOTJIABKOBOT'O KOJieca.

[TonnaBkoBa cuctema camonucis «Bangaiy 3a0e3neuye MOXKIUBICTH BUOOPY
MacmTaby 3amucy piBHS BOAM 3aJ€KHO BiJ aMIUNTYIud HOTO KOJUBAaHHA, SK 1€
3a3HauyeHo B Tabuul 5.1,

Tabmuus 5.1 — Macmrald, 1mO pPEeKOMEHIYEThCS [JIsi CAMOIMUCLS PIBHA
«Bannaii», 3a1€XHO BiJl aMIUTITY/Id KOJMBaHHS PIBHSI BOJU
AMIUTITY1a KOJTMBaHHS PIBHS, M Macira 3anucy, 1o peKOMEeHIYEThCS
o 1 1:1
1-2 1:2
2-3 1:5
3-6 1:10
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Pucynok 5.9 — Cxema npuctporo camonucus «Bangai»:
1 — noposchucmut memanesuu NONAABOK, 2 — eanmasic;, 3 — M'AKull mpoc;
4 — saumaoic-npomueaza; 5 — 3amuckauyi, 6 — noniaskose Ko.eco;
7 — bapaban; 8 — sico npunady sumiprosanus, 9 — oonomixcua sico, 10— mpudra,
11 —wecmepns,; 12 — 2co0unnukosuii mexauizm, 13 — kapemka 3 nepom;
14 — 3agiona conieka; 15 — eups

BceranoBnenHst 0axkaHOro Maciitady 3anucy JocsraeTbes y Takui crociO. Jms
3anmucy xoAy piBHS B macmTabax 1:1 1 1:2 moraBkoBe KoOJecO 3aKpiIUTIOEThCS Ha
rOJIOBHIM oci npunaay 8; macmrad 3amucy 1:1 Oyne oTpuMaHo y pasi HakJIaJeHHS
TpOoCca Ha MaJMil AMCK, a HAKJIAJECHHS TpOoca Ha BEJMKUN JUCK nae maciutad 1:2.
[TomiaBok mpu 3a3Have€HUX MacluTadax 3aMucy HaBIIIYEThCS 3711Ba BiJl MOIMIABKOBOTO
koneca. Jlus 3amucy xomy piBHS B Macmrtabax 1:5 1 1:10 morutaBkoBe KOJECO
3aKpIMIIOEThCS HA JOomOMiKHIM oci 9. Tpubka 10 3cyBaeTbcs 10 34UerieHHs ii 3
mectepuero 11. [{ns orpuManns 3anucy y maciradi 1:5 Tpoc HaliBaeTbesi HA MM
IUCK, a s oTpuMmaHHs MacmTtady 1 : 10 — Ha Benukuit auck. [lomnaBok mpu
Macmtadi 3amucy 1 : 51 1 : 10 HaBimyeThCs MpaBOpyY Bij MOIJIABKOBOTO KoOJjeca.
PeecTpyrounii mMexaHi3M camMomHCIs CKiajaeTbes 3 OapabaHa 7, TOJMHHUKOBOIO
MexaHi3My 12 1 kapeTku 3 mepoMm 13, 1m0 KOB3a€ JABOMa HANPSIMHUMH CTEPKHIB
y37I0BXK TBIpHOi OapabaHa.
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HomxuHa kona Oapabana ctaHoButh 300 MM, qoBxkuHA TBIpHOT — 330 MM.
bapaban o0epTaeThcsi HA pyXOMOMY IIEHTP1, YKPIIJIEHOMY Ha JIIBOMY OOLl1 KOpIycCy, 1
Ha TOJIOBHIM OC1 8§ MOIUIAaBKOBOTO KOJieca, sika YKpIIIeHa B MPaBOMY OOIll KOPITYCY.
Jlist HajgranHs CTpiuku Ha OapabaH pyXJIMBHM LIEHTP BIITATYETHCS B OMOPHOIO
THI3/1a 1 BCTAHOBJIIOETHCS HA 3ano0DKHUK. bapaban pyxoM Briepes 1 BIiBO BUMMAIOTh
13 mpunany. Ctpiuka 3 oOpi3aHUMHU KIHISIMU HaKJIaJaeTbcsl Ha OapabaH, KiHIN i1
3aMpaBislOTHCS. B MPOPI3 1 3aTHCKAIOTHCS MOBOPOTOM Ba)kessl Ha 1IOIl Oapabana.
VYcranoBka 6apabaHa B npuiaj NPOBOJAUTHCS B 3BOPOTHOMY MOPSIKY.

['oaquHHUKOBHI MeXaH13M MOMIIIEHO Y BOJOTOHENPOHUKHY yHakoBKy. BiH i€
BiJl TUpHOBOTO mpuBoay. Ha BepxHiil cTopoHi KOpoOKHM YKpimieHa TrodiBka 14, mo
3aBOJIUTHCA, 1 BUBEJECHI JBa Ba)Kelsl — OJUH 3 HUX, 3 1HAekcoM «BKJI», ciyrye s
MyCKY Ta 3yNUHKHA TOAMHHUKOBOI'O MEXaHI3My, a 1HIIMH, 3 1HAekcoM «ID» (momatu
(mpubaBuTh)) 1 «Y» (3MeHmUTH (yOaBUTH)), MPU3HAYCHUN JI PETYITIOBAHHS XOIY.
KapeTtka 3 mepom nepecyBaeTbes B310BK OapabaHa J1i€10 TOJUHHUKOBOTO MEXaHI3MY,
IO MEepEeJaEThCsl HAa KapeTKy dYepe3 CTajeBy CTPYHY, HABUTY OJHUM KIHIEM Ha
OapabaH4YMK TOJOBKM 14, 110 3aBOAMTHCS; Ha BUIBHOMY KIHLI CTPYHM MiJBIIICHA
rupsa 15. Kaperka ckpimieHa 31 CTPyHOIO 3aTHCKHUM TBHHTOM 1 MICl 3aBOAY
TOJJMHHUKOBOI'O MEXaHI3My MOXe OyTH NIepecyHyTa ¥ 3akpirieHa B HOTpPIOHOMY
BUXIJTHOMY IMOJIOKEHHI.

KoHcrpykuiss mnpunaagy Jae 3MOry HpPOBOJUTH 3alUC  pPiBHA Yy pasl
OaratopazoBux 000poTiB OapabaHna.

Jl11st HopMaIbHOI poOOTH CaMOIKUCL PIBHS HEOOXITHO 3a0€3MEeUnTH CBOEYacHe
3aBe/ICHHS TOJMHHUKOBOI'O MEXaHi3My 1 3MiHY cTpiuku. [lix dac 3MiHH CTpIYKH
BUKOHYIOTb TaKl pOOOTH:

1) roTyIOTh HOBY CTPIUKY, Ha AKIA IPOCTABISAIOTH MOPSIAKOBUN HOMEp, ATy ii
MOCTAHOBKH, Ha3BY PIUYKHU Ta MYHKTY CIIOCTEPEIKECHHS;

2) BUMIPIOIOTh PIBEHb Ha 30BHINMIHLOMY (Ha pIYIli, 03epl) 1 BHYTPIIIHROMY
(y mpuiiManbHOMY pe3epByapi-KOJ01s31) TOCTax 3 MPUBEACHHSAM BIJJIIKIB 10 HYJA
rpadika mocTa;

3) Ha cTapiil cTpivlll caMOnuUcls poOIATh 3apyOKy MEPOM CaMOMUCIIS HA KIHII
JiHIT piBHS 3anucy 1 OU1d 3apyOKU BUIUCYIOTh TOAMHM Ta XBWJIMHU 3HATTS CTPIUKH 1
3HAUEHHs PIBHA, MPUBEJEHOr0 10 HYJs rpadika Mocra, Micis YOoro CTapy CTPIUKy
3HIMAIOTh;

4) 3aBOASATH TOAWHHUKOBUM MEXaHI3M 1 MEPeBIPSAIOTh MNPAaBUIBHICTH il
MIPUCTPOIO, IO 3AIMUCYE, 1 TOMUHHUKOBOT'O MEXaHI3MY;

5) IpoYMIAIOTh 1 3aMPaBISIOTh YOPHUIIOM TIEPO CaMOMUCIIS;

6) HagsAralTh Ha OapabaH HOBY CTPIUKY, Ha HEi HAKJIAJal0Th MEPO B TOYIIL, L0
BIJINOB1/Ia€ yacy ¥ PiBHIO B IIed MOMEHT, Ha CTPiulll poOJISITh 3apyOKy mepom 1 Oius
Hel 3anmuCyIoTh Yac (roJnHa 1 XBUJIMHHU) 1 PIBEHb 32 KOHTPOJIBHUM MOCTOM.

Camonuceuv piena mpueanoi 0ii I'P-38 npuszHadyeHud I8 aBTOHOMHOI
pobGoTtu mpotsarom 32 ai6. Y KOMIUIEKT NpWiIagy BXOASATh 3MiHHI HIECTEpPHI, IO
JaI0Th 3MOT'y BCTAHOBJIIOBATH CaMOMMCEI[b HA TEPMIH aBTOHOMHOI POOOTH Takox 16 1
18 m10.

[Ipu kKOX)HOMY 13 3a3HaYEHUX TEPMIHIB OapabaH i3 JlarpaMHOi CTPIYKUA POOUTH
oJlHe OOepTaHHs, TOMY MaclTad 3alucy 4Yacy TUM MEHIIe, YdM OuIblle TEPMIH
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aBTOHOMHOI pOOOTH caMOIMuCIIs, a came mpu podoTi mpoTsrom 32 ni6 — 0,5 mMm/ron,
npotsiroM 16 116 — 1 mm/roa, mpotarom 8 aid — 2 MM/To.

Mesxi peectpailii 3MiH piBHSI BOJU Npu MaciiTadi 3anucy piBHsa 1:10 — 3 M, a
npu Macitadi 1:20 — 6 m.

30BHINIHIA BHUIJISAA 1 KIHEMAaTUYHY CXEMYy CaMOMMCI)l TIOKa3aHO Ha
pucynky 5.10. Ilpuwiaa ckiamaeTbcs 3 MOIUIABKOBOI CHUCTEMU Ta PEECTPYIOUOIO
MexaHi3my. [lomnaBkoBe KoJjeco BMIIIEHE BCEpPEIMHI KOPIYyCy, IO 3pO0JEHO IS
3aro0iraHHs IIONMaJaHHS BOJIOTHM B MeXaHI3M camonucid. Jis Iiei camMe METH B
HBOMY € MATPOH 13 BOJIOTOMOTIMHAIBHOIO PEUOBHUHOIO, @ KPIM TOT0, KPHILIKa NpUIaay
Ma€e TYMOBY MPOKJIAJAKY.

[TonmaBkoBOE KOJIECO, MPUBOJIUTH B OOCPTAIBHUN pPYyX IIECTEpHI 3yOuacToi
nepejayi Ta XOJ0BUM T'BUHT, Ha SIKOMY HAaca/KECHUU TpuMad OJIBLA. Y pa3l 3MiHH
pIBHsSI OJiBEllb MEpeMillaeThcss MO TBipHIM Oapabany. bapaGan mnpuBOIUTHCS B
o0epTanbHUM pyX BiJl TOAMHHUKOBOTO MEXaHI3My 4epe3 Mmapy 3MiHHUX [IeCTepeHb. Y
KOMIUJIEKT CaMOMUCHS BXOJATh TPU Napu 3MIHHUX ILIECTEPEHb, 110 JAI0Th 3MOTY
BCTAHOBJIFOBATH 3a3Hauy€H1 BUIIE TEPMIHM aBTOHOMHOI poOoTu mpuiany. Jis 3MiHK
Macmtaly 3amucy piBHS € JBI Mapu 3MIHHMX IIEeCTepeHb, IO 3a0e3MeuyroTh
3a3HaueH1 MacmTabu 3amucy piBHA. 3aBEACHHS TOJAMHHUKOBOTO MEXaHI3MY
3I1HCHIOETHCA KiIroyeM Ha 38 7i0.

Pucynok 5.10 — Camonucens piBHs Bogu ['P—38:
1 — xopnyc; 2 — kpuwika; 3 — bapaban 3i cmpiuxkoio; 4 — kapemka 3 nepom,
5 — 200unnuKkosuli mexanizm, 6 — Kopnyc wKigy 3 mpocom,
7 — Kopobouka 3 ocyuiysauem nosimpsi

3acTocoByeThCsl camomnucellb TpuBaigoi aii ['P-38 Ha camomucHUX TOCTax,
po3TamoBaHuX y BaxkkogocTynmHux wmicisx. Camommcens ['P-38 mae Tpu Takumx
Macmtadu 3anucy piBHs Bogu: 1:20; 1:10 1 1:5 Ta peecTpye aMIUTITYyu KOJUBaHb

47



OCTaHHBOTO BiANOBIAHO 10 6,0; 3,0 1 1,5 M. 3anuc yacy npoBOAUTHCS TAKOXK Y TPHOX
Macmradax, a came 2,0 mm/roa, 1 mm/roa 1 0,5 Mm/ros, o 3abe3nedye TPUBAIICTh
CIIOCTEPEXKEeHb 0€3 3MIHU CTPIYOK, BIAMOBIIHO, mpoTsirom &, 16 1 32 n16. Henomnikom
IBOTO CaMOMNUCIs € OOMEXKEHHs 3alucy piBHIB NOpu oOpaHoMy MacmTadi
BIJIMOBIHOIO HOMY aMIUIITY010. SKmo (hakTUYHAa aMIUIITy/la KOJMBAaHHSA PIBHSA
NEePEeBUIINTh TPAaHUYHY, IO BIJMOBIJA€ JAaHUM MacIITadoOM 3aIlucy, TO peecTpalis
PIBHS [IEPEPUBAETHCSI.

bynvoawkoeuii camonuceywv piena «Omeza» (puc. 5.11) 3acTOCOBY€EThCS IS
BUBUYEHHS PEXUMY pPIBHIB PIYOK, 03€p, BOAOCXOBMIN 1 Mif3eMHUX BojA. CyTHICTbH
poboTH mpuiaxy mojsrae B Takomy: 3 Oamona 11 yepe3 rHyukuil nuradr 13,
3'€HAHUN 13 PTYTHUM MaHOMETpOM 9, a30T ab0 CTUCHEHE MOBITPS HAIXOIUTH Y
BOAOVMY. BuxigHuii OTBip HUIaHra Mae OyTH 3aKpilUIEHO HUXKYE MOKIUBOIO
MIHIMaJIbHOTO piBHS BoAM. TUCK y TpyOl1 MpOMOPILINHHO TOBIIMHI APy BOAU HAJ ii
BUXIAHUM OTBOpoM. Ilpuctpiii 7 micist BpIBHOBa)KE€HHS THUCKY BKJIIOYAE CHUCTEMY
OasiaHcy 8, 10 CKIIAJAETHCS 3 MOJIBIMHOT YallKK 3 PTYTTIO, 1 CUCTEMY 3YUTYBaJIbHUX
KOHTakTiB. Ilpu migBuieHHI a00 3HWXKEHHI PIBHS 3MIHIOETBCS THUCK, 1 PTYTh
MEPEXOJAUTD 3 OJIHIET YAIIKU B 1HITY, BUBOJISIUM Y TaKUM croci0 cucTeMy 3 piBHOBAaru.

i pyxu crnpuiiMaloTbCsl YyTJIMBUM CTaJI€BUM MOIUIABKOM &, 3YMTYBAJbHUMHU
KOHTakTaMu i cepBoMoTopoMm 6. Komu cucrema GanaHCy 3 MOJBIHHOIO YalIKOIO
NPUXOAUTH Yy pIBHOBAry, mnpoiuec 3ynuHseTbes. LluppoBuil mokaxyuk 3 1 mepo
3aMKMCyBaJIbHOTO MPUCTPOIO 4 MOKa3yI0Th HA CTPIYIIl 5 MOJIOKEHHS PIBHS BOJAM.

Enextpoxusnennss 1 Bim akymynaropa 6B mocriiiHoro crpymy. banon 11
emuicTio 10 1 gocratHiid A poboTu npoTsiroM 4—6 micsui. Pegykrop Tucky 2 3i
IIKAJIOI0 JUIsl BU3HAYEHHS BUIIPABICHOTO aTMocepHoro TUCKy. [Ipunan MOHTyeThCs
B Oy 10, 1110 BCTAHOBIIOETHCS. HA O€TOHHIM OCHOBI 12.

[Ipunan 3amucye KOJIMBaHHA pIBHS B aMIulTyai 7,5 M 3  TOYHICTIO
BuMiptoBaHHsi =1 cMm. Macmrabu 3amucy 1:5, 1:10, 1:20, a yacy — 2 mm/rop, ane
MOXYTh OyTH LIJISXOM 3MIHHM IiecTepeHs 4, 5, 6, 8, 10, 12, 15, 20 mm/roa. JloBxkuna
CTPIYKH JJIs 3aMKCy PiBHIB 16 M, EMHICTb Iepa 3 YOPHUIIOM Ha 1 pik.

[InaHr, 1mo BUBOIUTHCA Y BOAY, MOXK€ OyTM Ha TUMYACOBUX YCTaHOBKax
MPOKJIAJICHUN TMOBEPXHEI0 3€MJIl, a Ha MOCTIMHUX — MiA 3emier0. MakcumanbHa
aJILHICTH BUAAJIEHHS Big BogonMu — 300 M.

Buxignuii kineub TpyOku (ILI1aHTa) y BOJAI MOBMHEH OYTH 3aKpillJIEHUH Ha
ykoci 6epera un Ha cBai. [Ipunan 3abe3neyeHuil IpuUCTPOEM IJis MPOAYBAHHS TPYOKU
CTUCHEHUM TOBITPsIM 200 ra3om.
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Pucynok 5.11 — bynbsbaiikoBuii piBHEMIp
1 — Ooicepeno enepeii; 2 — pedykmop mucky, 3 — yu@posutl NOKANCHUK,
4 — 3anucysanvHuli npucmpii, 5 — cmpiuka 3 3anucom, 6 — 08UcyH, 7 — 3pPi6HANbHUL
knanau,; 8 — 6anauncosuti npucmpii; 9 — manomemp; 10— 6yoxa; 11 — 6anon;
12 — niocmasa; 13 — wnane

Cnocobu ycmanosku camonucyis pieusa 6oou. J1st BCTaHOBIEHHS BOJAOMIPHOTO
nocTa, 00JaJHAHOTO CAMOIKCIIEM, HEoOXiJHa creliajbHa CIOPYJa, KOHCTPYKIIiSA
SAKOT 3aJeKUTh Bl TPUBAJIOCTI TMepiogy poOOTH MOCTa, OCOOJIMBOCTEH
T1IPOJIOTTYHOTO PEXKUMY BOJHOTO 00'€KTa Ta MICIEBUX YMOB. 3aJIEKHO Bl TEPMIHY
Aii 1MocTa YCTaHOBKM CaMOIMCLA MOXYTb OyTH KamiTallbHi, MpU3HA4YeHl s
HEOOMEXKEHO JIOBrOro TEpMIHY CIYXOH, 1 THUMYacoBi, MpPU3HAYEHl g POOOTH
npotsaroM 1-2 pokiB 1 MeHIIe. Y KOHCTPYKTMBHOMY IUIaH1 YCTAHOBKM CaMOMUCIIIB
MOJUISIOTHCS HA Taki 1Ba TUIIU:

1) ocTpiBHUH, KOJIM CTIOPY/IA 3 CAMOIHCIIEM BCTAHOBIIIOETHCS OE3MOCEPEAHBO Y
BOJIOMMI, pidIli, 03epi;

2) 6eperoBuii, KOJIU BCS CIIOPYJa BCTAHOBIIOETHCS Ha Oepe3i B KOIOs31, KUt
CIIOJIYYEHO 3 BOJOWMOIO uepes3 Tpyoy.

[lin vac BuOOpYy TUMy Ta KOHCTPYKIIi YCTAHOBKM CaMOIUCIS HEOOXITHO
BpPaxoOBYBaTH TaKe:

1) rinposioriyHUi pexxuM BOAOUMH,

2) popmy GeperiB 1 ckiaa rPyHTIB, 1O iX CKIAJAIOTh,
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3) HasBHICTH MJIPOTEXHIYHUX CIIOPY/I,

4) 0coOIMBOCTI BUKOPUCTAHHS BOAHOTO 00'€KTa B pailoH1 YCTaHOBKH,

5) eKOHOMI4H1 MipKyBaHHS.

Mexi MOXJIMBOTO KOJIMBaHHS PIBHS BOJAM BU3HAYAIOTh TJIMOMHY 3aKIafeHHS
MPUIMaNIBHOTO KOJIOASI34 1 CIIOJIYYHOI TPYyOHU, a TaKOXK 3arajibHy BUCOTY YCTaHOBKHU.

[HTEeHCUBHICTh KOJMBaHb PIBHS BOJU, PO3MIPU XBHIIIOBaHb, NPUILIUBIB,
IIBUAKOCTI Te4il BU3HAYAIOTh PO3MIPU OTBOPIB JIsl NPOIYCKY BOAM 3 BOJONMH B
NpUNMaNbHUN KOJIOAA3b. XapaKTEPUCTUKH PEKUMY BCKPUTTS, 3aMep3aHHs, TOBIIUHU
JBOJYy Ta JBOJAOXOJY, @ TAaKOX YTBOPEHHS BHYTPIIIHHOBOJHOTO JHOJIY Ta IIYTH
BU3HAYAIOTh PO3MIP 1 OCOOJMBOCTI 3aXMCHHUX CIIOPYI 1 3aXOAIB II0JI0 3arO0iraHHs
pYHHYBaHHSI YCTAaHOBKHM Ta 3a0€3ME€UeHHs il HOpMaJIbHOI POOOTH. XapaKTepUCTUKH
PEXKUMY HAHOCIB 1 CTIHKOCTI JIO’Ka BOJOMMMII] BU3HAYAIOTh 3aX0]1, HEOOXiIHI IS
3ano0iraHHs YCTAaHOBKH Bl pyHHYBaHHS 1 3aMYJICHHS.

dopma 1 TpyHTH OeperiB, BOJOWMH, a TaKOX HAsIBHICTh IOCTIMHHUX
TIIPOTEXHIYHUX CHOPYI 1 HaMiY€HUH TEepMiH A1l YCTaHOBKM BU3HAYAIOTH 11 THII, a
HAsIBHICTh CYJHOIUIABCTBA 1 CIJIaBY — HEOOXIHI 3aX0I1 3 OTOPOKEHHSI YCTaHOBKH.
KoxHa ycTaHoBKa caMOMNUCIHs MOBUHHA MAaTH JBa TaKMX KOHTPOJBHUX BOJOMIPHHUX
MOCTa: 30BHIMIHIA — peilkoBoro abo mnanaboBOro TUIy N00iM3y abo B CTBOpI
caMOMMUCIIA 1 BHYTPILIHINA — pelKy B MPUHMaIbHOMY KOJIOS31.

Ocmpisnuii  mun ycmanoeéku camonucys. lleii TUOD BCTaHOBJICHHS
HAaWMpOCTIMNA 1 HaWOUIbII EKOHOMIYHMHM 3a CBOIM MPUCTPOEM 1 MOXEe OyTH
3aCTOCOBAaHUM 3a TAKUX YMOB:

1) HeBenuKI aMIUTITYAN KOJIUBaHb PIBHS BOJAM;

2) 3aXUIIEHICTh MYHKTY YCTAaHOBKM BiJ MOIIKOJKEHHS ii JIbOJIOM, CYJaMH,
MJI0TaMU;

3) BIICYTHICTh HEOOX1THOCTI /i1 YCTAaHOBKM B 3MMOBUH Yac.

VYcTaHOBKa CKIIAJJA€THCS 3 TPHOX TOJOBHUX YACTHUH:

1) onopwu, 1110 CHOPYIKYETHCS OE3MOCEPETHBO Y BOIONMI;

2) OyAKU JJ1s1 CaMOTIMCIIS, 1[0 BCTAHOBJIIOETHCS HA OTIOPH;

3) npuiiManbHOTrO pe3epByapa y BUMIISIAL TPYOHU, B SKIA MICTUTHCS MOIMJIABOK
CaMOTMHUCIIS.

KoHceTpykili X 4acTUH 3aJ€KHO Bl MICIIEBUX YMOB MOXYTh OyTH JOCHUTh
pPI3HOMaHITHUMH. SIK OMNOpYy YCTaHOBKM PEKOMEHAYETbCS 33 MOKJIMBICTIO
BUKOPUCTOBYBATU TaKl MITYYHI CIOPYAU: MiJBAJIMHU MOCTIB, CTIHKM HAOEpEexKHUX,
MpUCTAaHeH, MOJIB, XBUJIEIOMIB. SKio Oeper BOAOMMHM CKeJSICTHI 1 OOPUBUCTUMN, TO
HOro TakoXX MOYXHA BUKOPUCTOBYBATH SIK OMOPY YCTAHOBKH.

Bbynka 3 camonucueM piBHS BCTAHOBIIIOETHCS Ha MalIaHUUKY, 110 YKPITUICHUH
Ha cropy/i abo oOpuBi O6epera 3a JOMOMOTrOK KpOHIITEHHIB. MaiilaHIIuK Mae OyTH
pO3TalIoBaHMM BUIlEe HAWBUIIOTO piBHA Boau Ha 0,5—1,0 M.

[IpuitmanbHU pe3epByap y BUMIISIAL TPYOU KPITUTHCS 10 criopyau abo Oepery
3a JOMOMOIOI0 XOMYTIB 1 KpoHIITEHHIB. HuxkHIA KiHEelb TpyOW TMOBUHEH OYyTH
onymennit Ha 0,5-1,0 M HUXKYEe HAWHMXKYOTO PIBHA BOJU 1 3aKPUTUN BIAKUIHOIO
KpHUIIKOI0 ab0 3acyBKOIO JUIsl OYMILEHHS TPYOM BiJ HAHOCIB. Y BEpXHIA YacCTUHI
TpyOu uepe3 1,5-2,0 M € ornsgosi aBepui. [ns mpomycky Boau B TpyOy B KIHII ii
HUKHBOT YaCTUHU BIAIITOBYIOTH OTBOPH.
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3a BIICYTHICTIO TIAPOTEXHIYHUX CHOPYH, SIKI MOTJM O OyTH BUKOPUCTaHI SK
roTOBa OMOpa JJisl YCTAHOBKU CaMOMUCIIS, TaKy OMOPY HEOOXITHO CIOPYIUTH.

bepezosuit mun ycmanosxku camonucus (puc. 5.12). lleli Tum BCTaHOBJICHHS
OUTbII JOBrOBIYHUM, alie CHOPY/KEHHS MOro 3HAYHO CKJIQAHINIE 1 JOPOXKYe
YCTaHOBKHU OCTPIBHOI'O THITY.

PucyHok 5.12 — beperoBuii TMIl yCTAHOBKH CaMOITUCLIS:
1 — 6yoka, 2 — camonuceyv, 3 — cmoaux, 4 — Kon100A3b;, 5 — NONIABOK;
6 — 3’eonysanvna mpyoa

3acTOCOBYBATH MOTO JIOIIJIBHO 32 TAKUX YMOB:

1) HeOOMEXKEHO JOBIOro TEPMIHY POOOTH TMOCTA;

2) BEIMKHUX aMIUIITYy/l KOJUBaHb PIBHIB BOJIH;

3) HasBHOCTI HeOe3NeKW pYWHYBAHHS YCTAHOBKM OCTPIBHOTO  THUIY
XBUJIIOBAHHSAM, JIbOJIOXOJIOM, Cy/1aMHU;

4) HeoOX1AHOCTI A1 YCTAHOBKH B 3MMOBHUH Yac.

beperoBuii TMI YCTAHOBKU CKIQAAETHCS 3 YOTUPHOX TAKUX TOJTOBHUX YACTHH:

1) mpuiiManbHOTO KOJIOJA3S, CIIOPYXKEHOTO Ha Oepesi, B IKOMY MOMIIIAETHCS
MOTIaBOK;

2) TpyOu, sika 3'€IHy€ KOJOA3b 13 BOAOWMOIO;

3) mpuiiMaabHOrO TPHUCTPOIO, B SIKOMY TOMIMIAETHCS KIHEIh BOA03a01pHOT
TpyOwU;

4) OyIKH 711 CAMOMIUCIIS, 10 BCTAHOBJIIOETHCS HAJ[ KOJIOS3EM.

Kononsa3p BramroByeThcsi Ha 6epe3i 3 TAKOrO po3paxyHKy, 100 HOro BepxHs
noBepxHs Oyja He MeHIe HiK Ha 1,0 M BuUIlle HAWBUILIOTO PiBHS BOJH, a JHO MOTO —
Hwk4ye Ha 1,0-1,5 M HaWHWKYOTO PiBHA. 3aJ€KHO BiJl MICIEBUX YMOB KOJOMAS3b
MOXe OyTH JiepeB'siHui, O0eTOHHUN a00 KaM'sTHU.
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Jucmanuyiitni 600omipnui nocmu. {ucmanyitinumy HA3UBAIOTHCS BOJOMIPHI
MOCTH, WIO0 AaBTOMAaTUYHO TMEpEeJaloTh IIOKa3d BHUCOTH pIBHSA Ha BIJICTaHb.
[lepenaBaHHs B1IOMOCTEH MpO piBHI MOXKe 3AIMCHIOBATUCS Y TEBHI CTPOKH abo
Oe3nepepBHO.

JlucTaHIiiiHl BOJOMIPHI IOCTH MalOTh BEJIMKE 3HAYEHHS JJIsl JTUCIIETYEPCHKOT
CIY)KOM Ha TIIPOCNIEKTPOCTAHIIIAX, IUTI03aX, BOJOCXOBHUIIAX, 3POIIYBAIBHUX
CUCTEMaX, a TAKOXK y MaJIOHACEJICHUX 1 BaXKKOJJOCTYITHUX pailoHaX yepes3 Te, 110 BOHU
HE NOTPe0YIOTh MOCTIHHOIO 0OCIYTOBYBAHHS CIIOCTEPIrayeM.

JlucTaHIiiiHI BOJOMIpHI MOCTU — TOJIOBHE JiKepeso iHdopmallii mpo piBHI
BOJAHMX O0O0'€KTIB B YMOBaX KOMIUJIEKCHOI aBTOMAaTH3allli TiAPOMETEOpPOIOrTYHOI
MEpEexi.

Po3rnsiHyTi B onepeHpOMY PO3/1Jli CAMOTHUCIIl PIBHS HallekKaTh J10 MPpUIaaiB
MICHEBOIO BIJIIKY Ta HE MaloTh NPUCTPOIB A TNEepelaBaHHS pe3yJbTaTiB
BUMIpIOBaHb Ha BiacTaHi. OJHAK PO3pOOJIEHO MPUCTPOI, SKI MEPETBOPIOIOTH KYT
MOBOPOTY Bally, 0 00EPTAETHCS MOIUIABKOBOIO CHCTEMOIO CaMOMMUCIIIB, Y Lu(poBuid
YUCJIOIMITYJICHUM KOJI, 110 POOUTH MOXJIMBUM 3aCTOCYBaHHS iX SIK JUCTaHIINHI
piBHEMIpH 1, 30KpeMa, Ha aBTOMATHU30BaHUX I'1JIPOJIOTTYHUX MOCTAX.

JlucTaHIiiH1 BOJOMIPHI TOCTH CKJIAIAIOThCS 3 TAKUX T'OJIOBHUX €JIEMEHTIB:

1) naBaya piBHS,

2) kaHaly 3B'A3KY,

3) peecTpyBabHOTO MPUCTPOIO,

4) mxepena KUBJICHHS.

JlaBau ckJafaeTbcsi 3 YYTIMBOIO €JEMEHTa IepeTBoproBaya. YyTiuBui
eJeMEeHT O0e3nocepeiHbO CHpHUiiMae 3MIHM PIBHSA. 3aCTOCOBYIOTHCS Taki THUIIU
YYTJIMBUX €JIEMEHTIB: O€3KOHTAKTHI EJICKTPUYHI, E€JEKTPOKOHTAKTHi, IMOIUIaBKOBI,
riIpOCTaTHYHI.

be3koHTaKTHI eNeKTpUYH1 Yy TIUBI €IEMEHTH CTAaHOBIISITH METAJIEBUI €JIEKTPOT
y BUIJISAI CTPUIXKHSA, TMOKPUTUH ImapoMm i3oismii. EnekTpox ogHodacHO 3
cepeloBUlIeM (BOJIOIO) YTBOPIOE KOHJEHCATOpP, €EMHICTh SKOIO 3aJIeKUTh BiJl
IJIMOMHU 3aHYPEHHS eJIeKTPOoa.

EnekTpOKOHTaKTHI 4yTJIMBI €IEMEHTH OyBalOTh O€3MepepBHOTO, JUCKPETHOTO
i omiyHoro TumiB. [lis mpunagiB mepuioro TUNY 3aCHOBaHAa HAa BUKOPUCTaHHI
KOHTaKTy IOIIYKOBOI'O eJIeKTpoAa abo Mapu eJeKTPOIiB 3 IMOBEPXHEI BOAU 3
MOJAJIBIION0 JOTTYHOK 0OpOOKOI0 CUTHATY CHCTEMOIO aBTOMAaTHYHOro momyky. o
MPUCTPOIB APYroro TUNY HAJEXaTh €JICKTPOKOHTAKTHI PEWKH, KOHTAKTH HA SKHUX
pO3TalllOBaH1 HAa MEBHUX BIJCTaHAX; IPH LIbOMY 31MCHIOETHCS JUCKPETHA peecTpalis
MOJIOKEHB PIBHS BOAM MPU HOT0 KONMMBAHHAX. Jli1 OMIYHUX MPUIIaAiB TPYHTY€EThCSA Ha
TOMY, IIO0 IpPHU 3aHYPEHHI y BOAY HATATHYTOrO APOTY, MO SKOMY IPOITYCKAETHCS
3MIHHUI CTpyM, HaJiHHS HANpPYrd 3MIHIOETHCS 3BOPOTHO MPOMOPUIAHO TIMOUHI ii
3aHypEeHHS.

Jlisi TOMJIaBKOBOTO YYTJIMBOTO €JIEMEHTa 3pO3yMilia 3 OMHUCAHHS CAMOIMCIIIB
«Banpait» ta I'P-38. [lis rigpocTaTMUYHUX YYTJIWBUX EJEMEHTIB 3aCHOBaHa Ha
peecTpanii THCKYy CTOBIA BOJAM HaJ MPWIAIOM, IO BCTAaHOBIIOIOTHCS Ha JIHI
BOJAOWMHU. SIK 4YYTIMBHUHA €JIEeMEHT BHUKOPHUCTOBYIOTH CHJIL(GOHH, MaHOMETPHUYHI
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KOpPOOKHM Ta 1HIII IPYXHI €JIEeMEHTH, a TAKOX PTYTHI MAaHOMETPH, SIK HANPHUKIAM, 5K
1e pooisaTh OynbOamKkoBuM piBHeMIpoM (puc. 5.11) 1 mpunagom Y JIB-1M.

JIIst T1IpONIOTIYHMX JJaBayiB SIK YYTJIMBI €JIEMEHTH 3aCTOCOBYIOThH MEPEBAKHO
MOTJIaBKOBI ¥ T1IPOCTaTHYHI1, IO TOTO  HaiyacTille — MoIriaBKOBI.

[Ipu3HaueHHsT MepeTBOpIOBaYa TOJATae B MEPETBOPEHH] iHQopmarlii, 1o
HAJXOAUTh JO HBOTO BiJ UYYTJIHMBOTO €JeMEHTa, y (OpMYy CUTHAIY, 3pYUHY IS
nepenaBaHHs Ha peecTpyrouuil npuctpii. Haituacrime iHdopmallis nepeTBOprOETHCS
B €JICKTPUYHI CUTHAJIHU, TUCKPETHI a00 Oe3nepepBHi.

3 METOI0 BCTAHOBJIEHHS ONTUMAJIbHUX 3HAYEHb JIONYCTUMOI MOXHOKH /1aBadiB
piaemipiB 'y ITT B. ®. KapackoBum Ta A. M. YmwxkoBum OyJi0 MNpOBEIEHO
METOUYHY PO3pOOKY, YHACHIJOK SKOi OTPUMAHO 3aJieKHICTh TOXHOKH Bij
aMIUTITYIM KOJIMBaHb PiBHIB (Tab. 5.2).

Tabnuus 5.2 — 3anexHICTh HOXUOKU BiJl aMIUTITYIM KOJMBAaHb PIBHIB

Jliana3oH aMIUTITyIM PiBHIB, M IToxmnbxka, cMm
2,5 0,5
2,5-5,0 1,0
5,0-10,0 2,0
10,0-25,0 5,0

OnTumanbHa TOYHICTH BUMIPIOBaHHS PIBHS Ha BOJOCXOBHILAX 3aJICKUTh Bij
3aBJaHHS BHUMIpIOBaHHA. Tak, BIIHOCHAa TOXMOKa BHUMIPIOBAHHS PIBHS IS
BU3HAYEHHSI €MHOCTI BoJiocxoBuIla moBuHHA OyTu 0,2—1,5 %, mis oOniky CTOKY
Boau (Burparu uepe3 TypOinu ['EC) — 0,26%, mayist po3paxyHKy BOJHOTO OajaHCy —
0,01-0,2 %.

Sk xaHai 3B'I3Ky HalyacTIlIE 3aCTOCOBYETHCS €IEKTPONPOBIIHUM 3B'S30K, a Yy
pa3i YCTaHOBJIEHHS! aBTOMATUYHUX MOCTIB Y BIIJIAJIEHUX 1 BAKKOJIOCTYIHUX paloHax
— paaio3B'sI30K.

Peectpyrounii mpucTpii Moxe OyTH y BUIJIAII CaMOMMCIH, CTPLUIOYHOro abo
IIKaJbHOTO MOKakuuka. JIns BUKOpHUCTaHHS 1H(pOpMalii BOJOMIPHUX MOCTIB
aBTOMaTU30BaHOI MEpeXKi nependayaeTbesi 3aCTOCOBYBaTH nepdopaTopu, MoB's3aHi 3
JaBayaMd BOJIOMIPDHUX IIOCTIB, 3a JONOMOIOI0 SIKMX Ha mnepdoctpiuii OyayTh
HAaKOMMWYYyBaTUCS JaHl Mpo PIBHI BOAM B 3aKOJAOBAHOMY BUIJIANI W Ti3HILIE
NepioInYHO, MICSYHUMH MacHUBaMH, BBOJIUTHCS B KOMIT IOTEp ISl OOPOOKH.

IHoxunvni 6000mipni nocmu. llpu3HadeHHs ITUX MOCTIB MOJATAE y BUSHAYCHHI1
NajiHHSA Ta YXWIy BOJHOI MOBEPXHI Ha AOCHIIKYBaHIN AUIAHIN piuku. OcoOinBO
HEOOX1H1 MOXWJIbHI MOCTU HAa AUISHKAX 3 SBUIIAMU 3MIHHOTO MiANOpY. 3MIHHUN
MiANIP MOKe BUHHUKATH 3a HAsSBHICTIO MIANOPY BiJ BOJOMNpHUiiMayda (roJIOBHA piuka,
03€p0, BOJOCXOBHIIE), 32 HECTAJIOrO PYyXy BOAM (BOIOMULIS, MAaBOJKH, MOITYCKH),
3aK0pax 13aTtopax, 3apoCTaHH1 pyciia TOIIO0. 3a HasIBHICTIO 3MIHHOTO MIJNOPY 3B'SI30K
MDK PIBHSAMHM Ta BHUTpaTaMHU BOJM Yy PIUlll CTa€ HEOJHO3HAYHUM, Y LIbOMY pasi
BUTpaTa 3aJIEKUTh HE TUIBKW BiA PIBHA, ajie ¥ B yXwiy BOJHOI moBepxHi. s

53



TOYHOTO BHM3HAYEHHS NAJIHHS Ta yXWJIy BOJHOI MOBEPXHI BEJIUKE 3HAYECHHS Mae
BIICTaHb MDK MOXWJIBHUMM T[OCTaMH, fKa TPU3HAYAETHCA BIAMNOBIIHO 1O
MIHIMQJIBHOTO MaJiHHSA Ha JOCHIIKYBaHIM AUISHINI ¥ HEOOXiAHOT TOYHOCTI HOTO
BHU3HAYCHHS.

JIJisi BUKOPUCTAHHS PE3yJIbTATIB CIOCTEPEKEHD 32 MOXUIOM BOJIHOI MOBEPXHI
i yac OOYHCIIEHHSI CTOKY BOJIM Ta €KCTPANOJALii KpUBUX BUTPAT 3HAUEHHS yXUJIIB
MOBUHHI BU3HAYaTHCs 3 MOXUOKO He Outbiie 10—-15 %. Taka To4HICTH MOXE OyTH
JOCSTHYTa 3a YMOBH, IO MAJIHHS, sIK€ BUMIPIOETbCS HA PIBHUHHIN piuli, Oyae He
Menme 10-20 cm, a Ha rTipcbkid — 25-50 cm. [y BuU3HAYEHHS BIACTAHI MIXK
noxuiabHUMU noctamu €. B. biusnsk 3anpononysas hopmyny

_28-AH
h >

L (5.1)

ne AH — TouHICTh BU3HAUCHHS BIIMITOK PiBHS Ha 000X MOCTaX, MM;
h — nagiHHA piuky Ha 1 KM, MM.
Tak, npu H=200mua 1 kM (i = 0,0002) 1 AH =5 mMm

L=222_07
200

OTpumMaTH JOCTaTHHO TOYHE 3HAYEHHS YXWJIIB BOJHOI MOBEPXHI MOXKHA Y pasi
PETENbHOr0 BU3HAYEHHS TaKUX (haKTOPIB:

1) BimcTaH1 MK MOXMJIBHUMH ITOCTAMH,

2) BIAMITOK MalJJaHYMKIB CBail a00 HyJiB pPEeHOK MOCTIB,

3) piBHIB BOJY Ha MOCTaXx.

Cxemy BU3HAUEHHS MaJIHHS Ta XUy BOAHOI MOBEPXHI HABEACHO Ha PUCYHKY
5.13. apiuusa h = H; — H,, a yxwin i = h/l. JInga Bubopy AUISTHKH CTIOCTEPEKEHB 32
MOXUJIOM BOJIHOI TMOBEPXHI Ta BCTAHOBIIEHHS MHOro KOpJIOHIB, a OTXe, 1 MICUs
pO3TalllyBaHHsS BEPXHBOT'O 1 HUXKHBOTO MOXMJIBHUX MOCTIB MPOBOJSATH OOCTEKEHHS
pIUKM 3 HIBEJIOBAaHHSAM MHTTEBOro mpoduito BoAHOI moBepxHi. Ha agiroumx
BOJIOMIPHUX MMOCTaX HEOOX1THO MParHyTH 0 TOTO, 1100 TOJIOBHUI BOJOMIPHUM MOCT
ONMMHMBCS Ha OAHIN 13 MEX AUIAHKKA W MIr OM OJHOYACHO CIYTyBaTH MOXWIbHUM
MTOCTOM.

HiBenmtoBaHHS IUISSHKY MPOBOJSATH JIBIY1, @ cCaMe B MOBIHb MIPU BUCOKOMY PiBHI1
H y MeXeHb NpHU HU3BKOMY piBHI, OCKUIbKH 3aJIKHO BiJl OCOOJIMBOCTEN pycia
TUISTHKY JJ1s1 BAMIPIOBaHHS YXHIIY MOXKYTh OyTH Pi3HOT TOBXKUHU. Mexi TUISTHKY 115
BUMIPIOBaHHS YXHWIIy MIPU3HAYAIOTH 13 TAKUM PO3PAXYHKOM, 00 YXHJI BUILE 1 HUXKYE
IUX MEX OyB Ha JesKii BiJICTaH1 OJTHOMaHITHUM (puc. 5.14).

Busnauennsa yxuny 600HOi noeepxHi 3a 0onomoz2ow Higenweanusa. Ha
JOCJIJKYBaHIM MUISHII PIUKU OJTHOYACHO, 110 TOJMHAX, 3a0MBalOTh KUIKUA BPIBEHb 13
BOJIHOIO noBepxHero yepe3 50—100 M, a TakoK y BCiX XapaKTepHUX MICISX MepeioMy
BOJIHOI MMOBEpXHI (Iepenaau, nepeKkaTu).
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Pucynok 5.13 — Cxema BU3HAUYCHHS MaJIHHS Ta YXWIY BOJHOI TOBEPXHI1

Jlist 301bIIEHHST TOYHOCTI (bikcalii MOJOKEHHSI PIBHA KUIKM 3a0UBalOTh y
MIPUPOJIHUX 3IMBYMKaX Oepera abo B KOBIIIAX, BUKOMAHUX O1Is1 6epera 1 CIoJy4eHUX
13 piukoro KaHaBKaMHu. [lo3Hauky MaiilaHUYMKIB KOJI1B BU3HAYAIOTh HiBEIIOBaHHIM [V
KJIacy, MOJABIMHUM XOJIOM BiJl perepa rojIoBHOTO 1MOCTa.

1o JIUISHKA OJIHOMAHITHOIO YXWIY |

BepxHiii moxuiapHui noct

/

BepxHiii moxuiapHui noct

 JIUIAHKa U1 BUMIPIOBAHHS.
YXUITY

Pucynok 5.14 — Cxema po3TanryBaHHS MOXUIBHUX MTOCTIB
—*— — MOYKU HIBENIOBANHS

Penepu eo00omipnux nocmie. BonoMipHHii mOCT O0O0JaJAHY€ETHCS JABOMA
MOCTIMHUMU pernepaMu — TOJOBHUM 1 KOHTPOJBHUM, IO BCTAaHOBIIOIOTHCS 1032
30HOI0 3aTOIJIEHHS BUCOKUMHM Bojamu. OCHOBHUU perep 3a3BUYail BIAIITOBYETHCA
MOTAHUM 1 TOBHMHEH 3a/I0BOJIBHSATH BHMOTaM JIOBFOTPUBAJIOr0o 30€pexeHHs Ta
HE3MIHHOCT1 HOoT0 BUCOTU. BiH ciyrye miis nepeBipoKk BUCOTH KOHTPOJIBHOTO perepa
1 pO3TaIlIOBY€ETHCS MOOIU3Y Bl MOCTA.

KoHTponbHuii penep BCTaHOBIIOETHCS Y CTBOPI MOCTa SIKOMOTa OJIMXKYE [0
BOJOMIPHUX TMPHUCTPOIB 1 CIYrye JJIsi CHCTEMAaTHUYHUX IMEPEBIPOK BUCOTHOIO
MOJIOKEHHS CBai, HYJIIB peHOK Ta IHIIMX BOJOMIPHHUX MPUCTPOIB.

JlJisi BCTaHOBIJIGHHSI penepiB OOMparoTh MicCIisl, HE CXHWIbHI /10 3aTOIUICHHS,
3a00JI04eHHS, 3CYBIB Ta 1HIIMX 3MILIEHb IPYHTY. He AomyckaeTbcs BCTaHOBIIOBATH
penepu Ha puli, Ha TOPO/il, HA CTEXKax 1 goporax. Onopy penepa nocry 3akiagarThb
Ha TIMOMHI He MeHIe HiK Ha 0,5 M HUXK4e JIiHIT Ce30HHOTO MMPOMEP3aHHs IPYHTY, a B
palioHax 6araTopIYHOMEP3IUX MOPIJl — HUIKYE JIIHIT Ce30HHOTO BiJTABaHHS.
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KpiM Toro, B ymoBax Mep3JOTH HEOOXITHO 3aXUIIATH perep 3BepXy Bii il
Teria, 10 MOXHAa JOCATTH, MOMICTHBIIM TOJOBKY perepa B JAepeB'stHUM 3py0 i3
TeruI0130J1s1i€r0. BincTyn Big bOTO MpaBuiia AOMYCKAETHCA TUIBKU MPU YCTAHOBIII

pernepa Ha CKeJbHINA OCHOBI.

Pucynok 5.15 — Tunu
MOCTOBHX peNepiB:
a — cmiHHuU penep;
O — penep — 26uHmMOBA NAA

Ilocmiiini penepu. 3a HasBHICTIO MOOJU3Y MOCTA
KaliTallbHUX CHOpyA abo CKellb SIK MOCTIMHUN pernep
MmocTa MOXe OyTH BCTAaHOBJICHO CTIHHUW perep (puc.
5.15, a), sIKMii 3a1TIAPOBYETHCA B OTBIP HA IIEMEHTHOMY
po3uMHI. 3a BIACYTHICTIO KamiTalIbHUX CHOPYH pernep
pOOJIATH 31 CTAaHIAPTHOT METaJIeBOi TBUHTOBOI CcBai (pucC.
5.15, 6), axa 3arnuONsS€THCS B TPYHT JO TOJIBKH. 3a
MOXJIMBICTIO TIOIIKOJKEHHS perepa HOro poosTh
IIOTalHUM.

[loTaitHi penepu BIAPI3HAIOTHCS THUM, IO iXHI
TOJIOBKHM IIPUXOBaHI MMiJ 3eMJjeto Ha riaubuni 0,5 M, a s
3armo0iraHHs 1p>KaBiHHS BOHM TOKPHUTI acgaibTOBUM
nakoM. [l Bmi3HaAHHS MiCL PO3TalllyBaHHS perepa Ha
MOBEPXHI 3€MJIl HAcUNalTh KypraH. Y HaceJIeHUX
MyHKTaX pO3TallyBaHHS penepa HE 3a3HAa4ya€eThCs, a
HEOOX1IH1 BIJJOMOCTI JTalOThCS B MAcHOPTi MOCTa 1 Ha
IUTAH1 JUITHKH.

Peniepu moBHHHI MaTH YITKO ¥ MIIHO 3pO0JICHI
HaIllMCU 3 TO3HAYEHHSM BIJOMCTBa, HOMEpU perepa i
POKY YCTaHOBKH.

['omoBHUI penep NpUB'SA3yeETbCA A0 AEPKABHOI
BUCOTHOT Mepexi HiBemoBanHsm Il 1 IV knacy
NOJBITHUM XOJIOM. HiBentoBaHHs penepiB
BUTOTOBJISIIOTH 32 JBA-TPU JHI MICHS YCTaHOBKH.

Tumuacosi penepu BUTOTOBJISIIOTH 13 MIITHUX
JEpPEeBHUX TOpiJ, L0 Majo THUIOTH (MOJpHUHA, KeIp,
cocHa, ny0, Oyk). Y pailoHaX, /i€ € BUXOJIU CKEIbHUX
MopiJl, IK TAMYACOBHM perep MOKHa BUKOPUCTOBYBATH
BUpyOaHy B CKeJl TOpPU3OHTaJIbHY TOJHWYKY abo
CTaJIeBUM IITHp, 3a0UTUNA B OTBIP HA LEMEHTHOMY
PO3YHHI.

Humanns ona camoKkoHmpoiio

1. HaBenitp knacu@ikaiiirto BOJOMIPHUX MPUCTPOIB 32 KOHCTPYKIIIETO.
2. HameniTh cxeMy cHailHOro BOJOMIPHOTO MOCTa 1 AaiiTe HWOro KOPOTKY

XAPaAKTCPUCTHKY.

3. Sxi npuctpoi Ta MpUiIand 3aCTOCOBYIOTh ISl PeecTpalii MAaKCUMaJIbHUX 1
MIHIMaJIbHUX PiBHIB Ha MPOCTHUX 1 MIepelaBaIbHUX TOoCcTax?
4. HameniTh cxeMy Ta NpUHLMI Jii camonucus «Bamgaii».
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5. HaBenitb cxemy Ta mnpuHUMN Ali OynbOAIIKOBOIO CaMONHUCIS PIBHS
«Omeray.

6. HaBenith rosioBHi cnocoOu yCTaHOBKH CAMOIIKCIIIB PIBHS BOJIH.

7. HaBeniThb cxeMy BH3HAY€HHS MaJiHHS Ta yXWIy BOJHOI TOBEpXHI W
OXapaKTepU3yHTe MPUHIIMI BU3HAYEHHS YXHUITY 32 JOIMOMOTOI0 HIBEJIFOBAHHS.

TEMA 6 BUBHAUYEHHSA PO3PAXYHKOBUX I'TTPOJIOTTYHUX
XAPAKTEPUCTHK

['pposoriuHi BUIIYKYBaHHS € HEBIJ'€MHOI0 YacTHUHOIO MPOEKTYBAHHS Ta
OyMiBHMITBA Oynb-IKMX 00'eKTIiB. IXHA CyTh HoJArae B aHajli3i NPUPOTHUX BOJ, a
TaKOX MPOLECIB Ta SBUIIL, 10 BIOYBaIOTHCS B HUX.

[HXeHepHO-T1IPOMETEOPOJIOTIYHI BUIIYKYBaHHS 3a0€3MeUyI0Th KOMILJIEKCHE
BHUBUYEHHS TJIPOMETEOPOJIOTTYHUX YMOB TEPUTOPIi OyNIBHUIITBA 1 TPOTHO3 MOKIIUBUX
3MIH [IUX YMOB YHACJ1/I0K B3a€MO/11 3 MPOEKTOBAHUM O0'€KTOM 13 METOIO OTPUMAHHS
HEOOXITHUX 1 JOCTAaTHIX MarepiajiB Ta AaHUX JJIs NPUUHATTS OOTPYHTOBAHUX
MPOEKTHUX PIIICHb.

Ha mizncraBi iH)X€HEpHO-T1APOIOTYHUX BUIIYKYBaHb BU3HAYAIOTHCS YMOBH, 32
SAKUX BUKOHYIOTHCSI TOJIOBHI BUMOTH, IO MPE'sBIAIOTHCS 10 00'ekTa OYyJIBHMIITBA,
Horo cTidkicTh 1 goBroBiyHicTh. Lli dakTopu, Hacammepen, 3anexaTh Bij
MPaBWIBHOTO BUOOPY pO3MIpiB OyAiBEIbHOI KOHCTPYKILIi, $KI 3a0e3MeuyloTh
HOpPMAaJIbHUW THUCK HAa TPYHT, a TakoX OYIIBEIbHUX MaTepiamiB JUisl 3aKjIaJaHHs
dbyHIaMeHTy 1 3MILHEHHS OCHOBU CHOpPYAU. BUKOpUCTAaHHA ONTHUMAaJbHHUX
MarepiaiiB, 3aJI€KHO Bl TIAPOJOTTYHUX XapaKTEPUCTUK paloHy OYIIBHMIITBA, 1
JOTPUMAHHS MPUHHATHUX PO3MIPIB KOHCTPYKUIA € HAWBAKIUBIIIMMU 3aBIAHHSIMU
TH)XKEHEPHO-T1IPOJIOTTYHUX BUIITYKYBaHb.

3 METOI BHUSIBICHHS ONTUMAIbHUX TEXHOJOTIM OyAIBHHUIITBA TiIPOJIOTTUHI
JOCIIJDKeHHsT  mepen0adaloTh  BUBUCHHS  TaKUX  TOJOBHUX  2iOPOSIOIYHUX
XapaKmepucmuk:

— HAsIBHOCTI MIJ3€MHUX 1 HAJ3€MHHUX BOJ;

— BIUIMBY BOJI Ha Oy/iBeNIbH1 00'€KTH TIEBHOT JIUISHKY;

— TJIMOMHY Ta MOTY>KHOCT1 BOAOHOCHOTO TOPU30HTY;

— MIOXOJI’)KEHHS TPYHTOBUX BOJI;

— SIKICTb, arPpeCUBHICTb, IPUIATHICTb BOJ ISl MUTTA 1 TEXHIYHUX MOTPEO.

VYci mepepaxoBaHi TIAPOJOTIYHI XapaKTEPUCTUKU MalOTh JIOCUThH IIUPOKY
chepy 3acTocyBaHHS, 10 pPOOUTH TPOBEACHHS  IHXKEHEPHO-TIIPOJOTTUHUX
BUIIYKYBaHb MPUUHATHUM Ui BCIX PI3HOBUAIB OO0'€KTIB, MOYMHAIOYU BiJ
MIPOMUCIIOBUX CIIOPY/I 1 3aKIHUYIOYH 00'€KTaMU IUBUILHOTO Ta 1HIIIOTO MPU3HAYCHHS.
KpiMm Toro, Benuka KUTBKICTh (PAKTOPIB BUKOPUCTAHHS PE3YJIbTaTiB TIAPOIOTTYHUX
BUIIYKYBaHb Ta BUSBJIEHUX Y MPOLEC] AOCTIKEHHS T1IPOJIOTTYHUX XapaKTEPUCTHK
MICHEBOCTI OOYMOBIIIOIOTh BaXKJIUBICTh 3aCTOCYBaHHS 1HXKE€HEPHO-TAPOIOTTYHUX
BUIIYKYBaHb MPU I'PaMOTHOMY MPOEKTYyBaHH1 OyaiBHUITBA. Lle poOUTH nmpoBeneHHs
TiIPOJIOTTYHUX BUIYKYBaHb 3HAYYIIMM HE TUIbKM Ha eTanax po3poOiieHHs o0'ekTa i
BUKOHAHHS Oy/IBEJIBHUX POOIT, ajie il mig yac eKcIuTyaTallii Criopyam.
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OTxe,  yHIBEpPCAIBbHICTh  3aCTOCYBAaHHSI ~ PE3YJbTATIB  TIAPOJOTIYHUX
BUIIYKYBaHb Ta BXKJIUBICTh iXHHOT'O MPOBEACHHS B cepi OyAiBeIbHUX 00'€KTIB AJIs
3amo0iraHHs 1 JIKBLAAIli HECHPUATIUMBUX TIAPOJOTIYHUX YMOB 3a0e3neuye
HEOOXIIHICTh iXHBOI oOpraHizamii s HaJIIHHOro, SKICHOTO W EKOHOMIYHOIO
BUKOHAHHS pOoOIT y mpolieci OyTIBHUIITBA, PEKOHCTPYKIIIl Ta €KCIUTyaTailii Oy iBemsp 1
CHOPYI.

Inorcenepno-2iopomemeopoociuni  6UUIYKYBAHHA GBUKOHYIOMb I3 MAKOI0
Memono:

— BUBUYCHHS MPOILECIB MIATOIUICHHS TEPUTOPIi MiJ36MHUMH BOJIaMH Ta 3MIHU
iXHPOTO XIMIYHOTO CKJaay, MPOTHO3YBAHHS PYCIOBUX 1 3alJIaBHUX JAedopMaliiid
pIYOK;

— BH3HAYEHHS pEeXUMY MW TIAPABIIYHUX XapaKTEPUCTHUK BOJOTOKIB B
MPUPOAHOMY CTaHI Ta B yMOBaX YTHCKY, BKJIOUAIOUM XBUJIBOBI Ta JIbOJOTEPMIUH1
BILJIUBU;

— BUKOHAHHS BHUMIPIOBAaHHS BHUTpAT BOJM B CTBOpax CHOPYZA 1 BU3HAUEHHS
OIYHOI MIITHOCTI;

— BHMBYEHHS CTOKY 3OBHIIIHIX HAHOCIB, CKJaJ 1 OOCAT TBEPJIOro CTOKY Ta
JUHAMIKY PYCIOBHUX MPOIIECIB.

Jlo ckitazly iH)KEHEepHO-T1IPOMETEOPOJIOTTYHUX BUIIYKYBaHb BXOJUTh TaKe:

— 30lp, aHami3 Ta Yy3arajJbHEHHS MarepianaiB TiIPOMETEOPOJIOTIUHOI Ta
KapTorpadiyHOT BUBYEHOCT] TEPUTOPII;

— PEKOTHOCIUPYBAJIbHE OOCTEXKEHHSI palilOHYy 1H)KEHEPHUX BUIIYKYBaHb;

— CIIOCTEpEXKEHHS 33 XapaKTePUCTHUKAMH TiIPOJOTTYHOTO PEKUMY BOIHHUX
00'€KTIB Ta METEOPOJOTTUHUMHU €JIEMEHTaAMU;

— BUBYCHHS HEOE3MEUHUX T1IPOMETEOPOJIOTIUHUX MPOIECIB 1 SBUIII;

— KaMmepainpbHa 0OpoOka MarTepiadiB 3 BHU3HAYEHHSM pO3PaXyHKOBHX
riIpoJIoTiyHuX 1 (a00) METEOPOJIOTTUHUX XapAKTEPUCTHK;

— CKJIaJJaHHS! TEXHIYHOTO 3BITY.

BuBuenHto y pa3l  MpOBEACHHS  1HXKEHEPHO-TIIPOMETEOPOJOTTYHUX
BUIITYKYBaHb MIJISTA€ TaKe:

— TIAPOJIOTTYHUMA PEXUM PIYOK, 03€P, BOJOCXOBHIL, OOJIT, TUPIOBUX IUISHOK
PIYOK, TUMYACOBUX BOJIOTOKIB, MPUOEPEKHOT Ta 11e7Ib(OBOT 30H MOPIB;

— KJIIMaTUYH1 YMOBH i OKpEMi METE€OPOJIOTIYHI XapaKTePUCTUKHU;

— HeOe3MeyH1 I'JIPOMETEOPOJIOTIUHI MPOLIECH Ta SIBUIIIA;

— TEXHOTEHH1 3MIHM TIAPOJOTTYHUX 1 KIIMAaTUYHUX YMOB a00 iXHIX OKpPEeMHX
XapaKTePUCTUK.

[HXeHepHO-T1IpOMETEOPOJIOTIYHI BUIIYKYBAaHHS MOBMHHI BUKOHYBAaTUCS IS
BUPIIICHHS TaKUX 3aBJIaHb:

— BHU3HAUYEHHS MOXIJIMBOCTI 3a0e3MeueHHs MoTpeOu y BOJI Ta Oprasizaiii
PI3HUX BUJIB BOJOKOPUCTYBAHHS;

— BHOOpY MICIb pO3TalllyBaHHA MaijaHuyMka OyAiBHULTBA (Tpacu) Ta ii
TH)XEHEPHOT'0 3aXUCTY BiJ] HECOPUITIUBHUX TAPOMETEOPOIOTYHUX BILIKBIB;

— po3po0JIeHHS TeHEPAJILHOTO TUIaHY TePUTOPIi (MicTa, cenuIa);

— BUOOpY KOHCTPYKIIIM criopyl, BU3HAYeHHsS IXHIX TOJOBHUX MapaMeTpiB Ta
opraHizaiii OyJiBHUIITBA;
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— BU3HAUYEHHS YMOB €KCIUTyaTallli Clopy/;

— OIIHKU BIUIMBY OO'€KTIB OYyJIBHUIITBA HAa HABKOJIMIIHE BOJHE Ta MOBITPSHE
cepenoBulIe i po3poOIeHHS MPUPOJOOXOPOHHUX 3aXOI1B.

[HXeHepHO-T1IpOMETEOPOJIOTIYHI BUIIYKYBAaHHS TOBUHHI TPOBOJAMTHCS B
KOMILJIEKC1 3 TH)KEHEPHO-T €00 TYHUMU Ta 1HKEHEPHO-T€0Ie3UNUHUMHU
JTOCIIPKCHHIMU T1]] 4YaC BUKOHAHHS TaKUX MPOEKTIB:

— BULIYKYBaHHS JpKepes BOJOMOCTaYaHHs Ha 0a3l MiI3eMHUX BOJI;

— BUBUYCHHS MPOILECIB MIATOIUICHHS TEPUTOPIi MiJ36MHUMH BOJIaMH Ta 3MIHU
iXHBOT'O XIMIYHOTO CKJIAIY;

— BUBYEHHS 1 IPOTHO3 PYCIOBUX Ta 3aIUIABHUX JiepopMaliiil pidok;

— BUBYEHHS 1 IPOTHO3 MepepoOIeHHs OeperiB 03ep Ta BOJOCXOBHIL, TUHAMIKA
MOPCHKHUX Y30€pexKb;

— TEOKpIOJIOTTYH1 JOCTIIKEHHs, BUBYEHHSI KapCTy, 3CYBIB, CE€JIB Ta IHIIMX
HeOE3MeYHUX re0JIOrYHUX MPOLIECIB.

[lin yac riIpOMETEOPOSIOTIYHOTO OOIPYHTYBAHHA MPOEKTHUX PpIlICHb IS
€KOJIOTIYHO HeOe3MeYHUX CHOpyJ Ta MICTOOYIIBHOI JOKyMEHTAlli 1HXKEHEpPHO-
TiIPOMETEOPOJIOTTYHI  BUIIYKYBaHHS HEOOXIIHO BHUKOHYBaTH B KOMIUIEKCI 3
THXEHEPHO-EKOJIOTTYHUMHU JTOCTII>KEHHIMHU.

OpHoyacHO 3  1HXEHEPHO-TIPOMETEOPOIOTTYHUMHU  BUIIYKYBAaHHSAMU 34
HEOOXITHOCTI BUKOHYIOTBCS CIIELIalibHI JTOCTIIKEHHSI, SIK1 3a0€3MeuyloTh BUBUCHHS
TaKHUX 0COOJIMBOCTEN:

— MIKpOKJIIMAaTUYHUX YMOB;

— YMOB pO3CIIOBaHHS IIKIIJUBUX PEUOBUH 1 3a0pyIHEHHS arMmochepHOro
MOBITPS;

— 0COOJIMBOCTEHN TIAPABIIYHOTO PEXUMY JUISTHOK PIYOK, O'€(iB TipoBY3IIiB
TOILLO;

— peXHUMY PYCIOBHX 1 3amiaBHUX Jedopmaliiii piuok, nepepodisieHHs OeperiB
03€p 1 BOJOCXOBUII, IMHAMIKU MPUOEPEHKHOT 30HU MOPIB;

— BOJHOro OajlaHCy piYKH, O03€pa, BOJOCXOBHUINA, TEPUTOPIi, sKa
MIATOIUTIOETHCS (OCYIITYETHCS) TOIIIO;

— yMOB (JOpMYBaHHs CTOKY Ha €TaAJIOHHUX OaceiHax 1 AUIIHKAX PIyOK;

— TiApOo(DI3UYHUX 1 THOJOTEPMIYHUX YMOB BOJIOWM 1 BOJOTOKIB;

— 0CO00JIMBOCTEN T1APOOIOIOTTYHOTO M TiAPOXIMIYHOTO PEKUMIB PIYOK, O3€p,
BOJIOCXOBHUIII TOIIO;

— BOJIHO-EPO31ITHUX MPOIIECIB.

HeoOXigHICTh  BUKOHAHHS  OKPEMHX  PI3HOBHMIIB  TIIPOJOTTYHUX 1
METEOPOJIOTTYHUX POOIT, IXHIA CKiIaa 1 oOcsar ciiJi BCTAHOBIIOBATH B Mporpami
IH)KEHepHUX BUILYKYBaHb Ha MIJCTaBl TEXHIYHOTO 3aBAaHHS 3aMOBHHKA 3aJI€KHO Bl
PI3HOBHUJlYy 1 TMpPHU3HAYEHHSI CIOPYJ, IXHBOTO PIBHS BIANOBIAAIBHOCTI, CTaAll
MPOEKTYBAHHS, a TAaKOX CKJIQJHOCTI T1IPOJIOTIYHUX 1 KJIIMAaTUYHUX YMOB paloHY
(MaiimaHuuKy, TpacH) OyIIBHUITBA 1 CTYNEHS iXHHOI BUBYEHOCT!.

3a pe3yapTaTaMu TH)XEHEPHO-T1IPOMETEOPOJIOT TUHUX BUILIYKYBaHb
CKJIQJA€ThCSl TEXHIYHUH 3BIT, SIKUW 3arajJoM MOBUHEH MICTUTH TaKi pO3LIH:

1. Bgedennsa — mincraBa JUisi BUKOHAHHS BUIIYKYBaJIbHUX poOOIT, 3aBIaHHS
TH)XEHEPHO-T1IPOMETEOPOJIOTTUHUX BHILYKYBaHb, MPUHHATI 3MIHM JO MPOrpaMu
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IH)KEHEepHUX BHIIYKYBaHb Ta IXHBOI'O OOIPYHTYBaHHS, BIJIOMOCTI MpO 00'€KTH
MPOEKTYBAaHHS, 3aXOAW WIOJI0 I1HXEHEPHOrO 3aXHCTy TEPUTOpIli Ta OXOPOHHU
HABKOJIMIITHBOTO CEpe/IOBUIIA, CKIa/l BUKOHABIIIB.

2. T'iopomemeoponoziuna eueuenicms — BITOMOCTI IPO paHillle BUKOHaHI
IH)KEHepH1  MOIIYKM Ta  JOCHI[DKEHHS, HasgBHICTh IYHKTIB  CTalllOHApHUX
CIIOCTEPEXKEHb YKPriipoMeTy Ta IHIIMX MIHICTEPCTB 1 BIJOMCTB, MOKJIHUBOCTI
iXHPOTO BHUKOPUCTAHHS JJI BUPIIICHHS IOCTaBICHUX 3aBJlaHb;, XapaKTepUCTUKA
BHUBUYEHOCTI TEPUTOPIi 3 ypaxXyBaHHSAM HassBHUX MaTepiaiib.

[IpupoaHi yMOBH palioHy MalOTh MICTUTH TaKy 1H(GOpMAIIIIO:

— BIJOMOCTI MPO MiCIIEpO3TalllyBaHHs palloHy poOiT, penbed, reoMopdoIorito
Ta rigporpadiio;

— PO XapaKTEPUCTUKY T1APOMETEOPOOrIYHUX 1 TEXHOTEHHUX YMOB paloOHY
OyIIBHUIITBA, 30KpEMa TaKHUX: XapaKTEPUCTUKY KIIMATHYHHX YMOB (Temmeparypa i
BOJIOTICTh TOBITPSA, IIBUAKICTH 1 HampsM BITPY, OMNaJd, BUIAPOBYBAHHS Ta
aTMoc(epHi sIBUIlla, IITMOMHA MPOMEP3aHHs IPYHTY W BUCOTa CHITOBOT'O MOKPUBY);

— MPO XapPaKTEPUCTUKY TiIPOJIOTIYHOTO PEXKUMY BOAHUX OO'€KTIB (pEKUMIB
PIBHIB 1 CTOKY, JIbOJIOBOI'O Ta TEPMIYHOTO PEXKHUMIB, PEKUMIB HAHOCIB 1 PYCIOBOTO
MpoLecy, TIIPOXIMIYHOTO PEXKUMY, PEXUMIB XBWIIOBaHb 1 Tedill s o3ep,
BOJIOCXOBHIII 1 MPUOEPEKHUX 30H MOPIB);

— MPO XapaKTEePUCTUKY HEOE3NMEUHUX TAPOMETEOPOIOrTYHIX POLIECIB 1 SIBUIIL
(moBeHi, IyHami, celieBl TOTOKH, CHITOBl1 JIABUHM 1 3aM€TH, YyparaHHi BITpU U
TOPHAJI0, OXeJe/ll, aKTUBHI IPOSIBU PYCIOBUX MPOLECIB, 3aTOPH 1 3aKOPH).

Pe3ynpTaTi 1HXEHEPHO-TIAPOMETEOPOIOTTYHIX BUIIYKYBaHb MalOTh MICTUTH
TaKi J1aHi:

— MaTepiajii BUKOHaHUX poOiT, iXHI! aHaTI3 1 OI[IHKA;

— IPUMHATI 7151 PO3PaXyHKIB BUXI1JIHI JIaHi;

— BU3HAYEHHSA JIOCTOBIPHOCTI BUKOHAHUX PO3PAXYHKIB;

— OLIIHKa T1IPOMETEOPOJOTITYHUX YMOB pailoHy OyIIBHHUIITBA 3 NPHUBEACHHIM
PO3PAaXyHKOBUX XapaKTEPUCTUK, HEOOXITHUX /JI1 OOTPYHTYBaHHS IPOEKTIB CIIOPY;

— NIPOTrHO3 BIUIMBY HEOE3MEUHUX MPUPOJHHUX NPOLECIB 1 sABHIL (32 IXHBOIO
HAsIBHICTIO) 3 OI[IHKOIO CTYIEHS iXHbOi HEOE3MEeKH Ta PU3UKY ISl IPOEKTOBAHOIO
OyIIBHUIITBA;

— TPOrHO3 MOXJIMBOTO BIUIMBY O0'€KTiB OyAIBHULITBA Ha HABKOJMIIHE
NPUPOAHE CEPEelOBUIIE, L0 BKIIOYAE, 3a HEOOXIAHICTIO, MPOTrHO3 (POHOBOIO
3a0pyqHEHHS  aTMOc(epHOro TMOBITPA 3  ypaxXyBaHHAM  METEOPOJIOTTYHHX
XapaKTepUCTUK, $KI BHM3HAYalOTh YMOBHM PO3CIIOBaHHS WIKIIJIMBUX PEYOBHH,
HACJI/IKIB 3200py BOAM Ta BUITYCKIB CTIYHUX BOJ Ha BOAHY €KOCUCTEMY, TEILIOBOTO 1
XIMIYHOrO 3a0pyJHEHHS BOJOWM, 3MIHM pYCIOBUX HIPOLECIB, TEPMIYHOTO 1
JOJIOBOTO PEKUMIB;

— TOJIOBHI BHCHOBKM 32  pe3yJibTaTaMM  BHUKOHAHMX  IHXEHEPHO-
riIPOMETEOPOJIOTTYHUX BHIYKYBaHb, PEKOMEHJALIl I NPUUHATTS TPOESKTHUX
pilIECHb 3 OXOPOHM HAaBKOJUIIHHOTO NPHUPOJHOIO CEPEJOBHUINA, a TaKOX
OOrpyHTYBaHHS HEOOX1THOCTI TPOBEJICHHS MOJANBIINX 1HKEHEPHUX BUITYKYBaHb;

— TaOJau4H1 Marepiadu MOBHHHI MICTUTHU Pe3yJIbTaTH BUKOHAHMX 3a MEPioj
IH)KEHEpHUX BHUIIYKYBaHb CIIOCTEPEKEHb, PE3YJIbTATU CIOCTEPEKEHb 3a IMOCTOM-
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aHaJIOroM 3a TOM caMUM mMepioj,, BUXIAHI JaHI Ta pe3yJbTaTH PO3pPaxyHKIB, IIO
MPUIMAIOTHCA MPU T1APOMETEOPOJIOTTUHUX PO3PAXYHKAX.

6.1 3araapHi NOHATTA NP0 MeTOAM BHU3HAYECHHHA TiAPOJTOTIYHHX
XapaKTepPUCTHK

BusHaueHHss ~ po3paxyHKOBUX  TIAPOJOTIYHUX  XapaKTEpUCTUK  Mae€
IPYHTYBAaTUCS Ha JaHUX T1IPOMETEOPOJIOTIYHUX CIIOCTEPEKEHb, OMyOJIKOBAHUX B
odimiiHuX ToKyMeHTax JlepxkaBHOTo KOMITETY YKpaiHu 3 FiApOMETeOpOIorii.

[lin d4Yac BHU3HAYEHHS PO3PAXYHKOBUX TIIPOJIOTIYHUX  XapaKTEPUCTUK
HEOOX1HO 3aCTOCOBYBATU TaKi MPUHOMHU PO3PAXYHKIB:

a) 32 HASBHICTIO JJAHUX TIAPOMETPUYHHUX CHOCTEPEXKEHb — OE3MocCepeHhO 3a
UMU JAHUMU;

0) y pa3l HEIOCTaTHOCTI JaHUX TIAPOMETPUYHUX CIOCTEPEKEHb —
MPUBEACHHAM iX 0 0araTOpIvyHOro MepioAy 3a JaHUMU PIUOK-aHAJIOTIB 13 JOBIIUMHU
psZIaMU CIIOCTEPEKEHb;

B) 3a BIJICYTHICTIO JaHUX T1APOMETPUUYHUX CIOCTEPEKEHb — 3a (HOpMyJIamMH 3
BUKOPUCTAaHHSAM JIaHUX NPO PIYKU-aHAJIOTU 1 KapTH, IIO0 3aCHOBaHI Ha CYKYMHOCTI
JaHUX CIIOCTEPEKEHD YCIET MEPEXkKi T1IPOMETPUYHUX CTAHIIN 1 MOCTIB I[LOTO PaliOHY
abo  Outbln  OOWIMPHOI  TEpUTOpli,  30KpemMa  Marepiadd  IHXKEHEpPHO-
r1IPOMETEOPOIIOT TYHUX BUITYKYBaHb.

Sk kpuTepidl miag yac BU3HAYEHHS BEJIMYUHU PO3PAXYHKOBOI T1IPOJIOTTYHOI
XapaKTepUCTUKH JJI1 KOXKHOTO PI3HOBHUAY OYIIBHMIITBA NPUWMAETHCS IIOPIYHA
WMOBIPHICTh MEpPEBUILEHHS (3a0€3MeUeHICTh) I1i€] BEITUYMHU, 110 BCTAHOBIIOETHCS
HOPMATUBHUMU JOKYMEHTAMH.

JlaH1 T1IpOMETPUYHUX CIOCTEPE)EHb HEOOXINHO MiAJaBaTH MepeBipll, IO
BKJIIOUYA€E aHaJ3 TaKoro:

— TMOBHOTU Ta HAJIMHOCTI CIOCTEPEKEHb 3a PIBHSAMU ¥ BHUTpaTaMu BOJH,
HAsSIBHOCTI JIAHUX PO HaWBHUIII (MUTTEB] Ta CepeaHbOI000B1) 1 HAWHMKY1 PIBHI BOAU
32 Yac CIIOCTEPEKEHb y pasl BUIBHOTO Bl JbOJY pycCla, KPUKAHOTO IOKPOBY,
JTBOJ0XO/1, 3aTOpl JILOJY, PYCIi, SIKE 3apOCi0 BOJAHOIO POCIMHHICTIO, MIIMOPI Bif
HUK4Y€ PO3TalIOBaHOi rpediii, CKUy BOJU BUILE FAPOMETPUUHOIO CTBOPY TOILIO;

— 3B’SI3yBaHHS BUCOTHUX BIJIMITOK BOJOMIPHHUX IOCTIB 1 PIBHIB 3a BeCh MePi0J
CIIOCTEPEKEHB;

— 3B’A3yBaHHS PIYHOTO 1 CE30HHOrO CTOKY BOJAM, MaKCUMaJIbHUX 1
MIHIMaJIbHUX BUTpPAT 1 pIBHIB BOJIM B MIYHKTaX CIIOCTEPEKEHD 3a JIOBKUHOIO PIUKH;

— MOBHOTH 00JIIKY CTOKY BOJIM Ha 3aIUlaBax 1 B MPOTOKAX;

— OOIPYHTOBAHOCTI CIOCOOIB MiIPAXyHKY CTOKY BOJM 3a yCepeaHEHUMHU abo
HIOPIYHUMU KPUBUMHU BUTPAT BOAM a00 THIIMMHU METOJIAMU;

— OOrpyHTOBAHOCTI EKCTpamoJisillii KPUBMX BHUTpPAT BOJAM [0 HAWBUIIUX 1
HaWHMKYKMX PIBHIB, @ TAKOXK TOYHOCT1 pO3paxyBaHHs CTOKY BOJM KPUBUMHU BUTPAT 32
piK, CE30H, MICAIlb, 100Y;

— HEOOXIJIHICTh BIJHOBJICHHSI CIIOCTEPEKEHb, MPOMYIIEHUX 32 OKPEMI POKHU,
MICSII1, JTHI;
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— TOYHOCTI PO3PaxXyHKIB CTOKY BOJM 3a 3MMOBUH 1 MEpexiHUI Mepioju,
OOIpYHTOBAHOCTI NPUUHATUX IMiJI Yac PO3PaXYHKY CTOKY BOAM KO€(]IIIE€HTIB, IIO
BPaxoOBYIOTh 3apOCTaHHs pycjia BOJHOI POCIUHHICTIO, TPaBUIBHOCTI OOJIKY
nedopmaltliii pycia 1 3MiHHOTO HiANOPY;

— BIUTMBY I'OCTIIOJIAPCHKOI JISIIbHOCT] HA PIYKOBUMN CTIK.

JlaHi TrigpoMeTeOopOJIOTIYHUX  CIIOCTEPEeKeHb HHM3bKOi SKOCTI Yy  pasi
HEMOXJIMBOCTI IXHBOI'O YTOYHEHHS BHUKJIIOYAIOTHCS 3 PO3PAXYHKOBOTO PSAy
croctepexeHb. Bu3HaueHHS PpO3pPaXyHKOBHX TiJIPOJIOTIYHHX  XapaKTEPUCTHUK
NOTPIOHO MPOBOAMTH 32 OJHOPITHUMH T1APOJIOTTYHUMU PsIIAMHU.

[IpuBeaeHHS CTOKY /10 OJTHOPITHUX YMOB MPOBOJUTHCS Y TAKUM CTIOCIO:

— perpeciiiHuMu MeTOIaMH 3 BUKOPUCTAHHSM MapHOI 1 MHOKUHHOT KOPEsLii;

— BOJIHO-OAJJaHCOBUMHU METOJIaMH 3 YypaxyBaHHSM 3MIHM BCIX €JIEMEHTIB
BOJIHOTO OajaHcy.

O1iHka OHOPIAHOCTI PSIIB TAPOMETPUUHHUX CIIOCTEPEKEHD 31MCHIOETHCS Ha
MiZCTaBl TEHETHYHOIO aHajidy yMOB (OpPMYBaHHS PIYKOBOTO CTOKY MLIISXOM
BUSBIICHHS TpPUYMH, 110 3yMOBIIOIOTh HEOJHOPIIHICTh BUXIAHUX JaHHUX
CIIOCTEPEXKEHb. 3a HEOOXITHICTIO KUIBKICHOT OIIIHKA OJHOPITHOCTI JTaHUX
CIIOCTEPEKEHb 3aCTOCOBYIOTHCSI CTAaTUCTHYHI KPUTEpPil OAHOPILAHOCTI CEpeaHiX
3HaUY€Hb 1 JHUCHepciii 3 ypaxyBaHHSIM BHYTPIIIHBbOPSAOBUX 1 MDKPSAHUX
KOPEJSAIIMHUX 3B'SI3KIB.

[Tig yac BUOOpPY piuOK-aHAIOT1B HEOOX1AHO BPaXOBYBaTH TaKl YMOBH:

— MOXJIUBY TeorpadiuHy OJIM3bKICTh pO3TallyBaHHS BOJ0300DiB;

— CXOXKICTh KJIIMaTUYHUX YMOB;

— OJHOPIAHICTE YMOB (OPMYBAaHHS CTOKY — OJHOTHUIIHICTb IPYHTIB 1
T1IPOTreoNIOrYHUX YMOB, 32 MOXKIIUBICTIO OJIU3BKY CTYIIHb O3€PHOCTI, 3aJICHEHOCTI,
3a00JI0YEHOCT1 Ta PO30PAHOCTI;

— TUIoIl BOA0300PiB MOBUHHI BIAPI3HATUCA He Ouibie HiX y 10 pa3is, a ixHi
CepeiHI BUCOTH (JJ1s TIPCHbKUX P14OK) — He Outblie HixK Ha 300 m;

— BIICYTHICTH (haKTOPiB, IIO ICTOTHO CHOTBOPIOIOTH BEIUYMHY MPUPOTHOTO
PIYKOBOTO CTOKY (peryilOBaHHsS CTOKY, CKHJIM, BHJIYYEHHS Ha 3pOIICHHS Ta IHIII
noTpedn).

Tonoeni 2iopono2iuni xapakmepucmuxku maxi.

1) Burpara Boau O, M°/c;

2) o0csr ctoky Boau V, M

3) MOJyITb CTOKY BOIH ¢, M /(CXKM?);

4) map cToky Boau /1, MM;

5) piBenb Boau H, M.

6.1.1 Busnauenmnsa po3paxynkogux 2iOpoON02IYHUX  XAPAKMEPUCUK  3d
HAS8HICMIO OAHUX 2I0POMEMPUYHUX CNOCNEPEIHCEHD

BusnaueHHs poO3paxyHKOBUX TIIPOJIOTIUHMX XapakTEPUCTHK 3a HasSBHICTIO
JaHUX TIIPOMETPUYHUX CIIOCTEPEKEHb JOCTATHBOT TPUBAIOCTI 3A1MCHIOETHCSA
[UIIXOM 3aCTOCYBaHHS aHAIITHUYHUX (YHKIIH PO3MOJAUTY HMIOPIYHUX IMOBIPHOCTEH
MIEPEBUIIICHHS.
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TpuBanictb mepiogy CHOCTEPEKEHb BBAXKAETbCS  JAOCTATHBOIO,  SIKIIO
PO3IJIIHYTUH TepioJ penpe3eHTaTUBHUN (MOKa3HWi), a BeJWYMHA BITHOCHOI
CEpelIHbOi KBaJApPaTUYHOI TMOMMIKH PO3PAXyHKOBOIO 3HAYEHHS JOCHIIKYBaHOI
TiIPOJIOTTYHOI XapakTepucTUku He nepesuinye 10 %.

O1iHKa penpe3eHTaTUBHOCTI Py CIIOCTEPEKEHb 3a 71 POKIB MPOBOAMUTHCS 3a
pluyKaMHU-aHaAJIOTraMH 13 YUCJIOM POKiB criocTepexkenb N (N > n, sikio N > 50 pokiB).

Emnipyyna 1mopiuHa WMOBIPHICTh TEpPEBHILEHHA Pm  TiIpoJOriyHuX
XapaKTepUCTUK BU3HAYAETHCS 32 POPMYIIOIO

m
n+l1

P, =—"-100%, (6.1)

Ie  m — MOPSAKOBUN HOMEpP YJIEHIB PANY TiIPOJIOTIUHOI XapaKTEPUCTHUKH,
SAKUN pO3TAIIOBAHO Y PETPECHOMY MOPSAKY; # — 3arajbHe YUCIIO YICHIB Psay.

Emnipuyni  KpuBlI pO3NOALTY HIOPIYHUX  IMOBIPHOCTEH MEpPEBUILCHHS
OyIoyloThCSL Ha KIITKOBUHAaX HMOBIpHOCTEH. Tum KIITKOBUHM HMOBIpHOCTEH
oOUpaEeTbCcsl  BIANOBIAHO 10 MNPUUHATOI  aHAMITUYHOI  (QYHKIIT  po3MOALTY
WMOBIpHOCTE Ta OTPUMAHOrO BiAHOIIEHHA KoedimieHTa acumetpii C; A0
koedimienta Bapiarii C,.

[TapameTpu aHANITHUHUX KPUBUX PO3MNOJLTY — CEpE/IHE OaraTopiyHe 3HAUCHHS
0O, xoedimient Bapiauii C, BiAHOLIEHHS KoeQillieHTa acuMeTpili 0 KoedilieHTa
Bapiallii — BCTAHOBJIOIOTHCS 3@ TIIPOMETPUYHUM PSAJIOM CIOCTEPEKEHb 3a
PO3MJITHYTOK0 ~ TI1APOJIOTIYHOIO  XapaKTEPUCTHKOIO  METOJOM  HaWOLIbIIOi
MpaBaoNoaiI0HOCTI 200 METOJIOM MOMEHTIB.

Po3paxynkoBuii koedimient Bapiauii C, koediuieHT acumerpii Cy s
TPUMAPaMETPUYHOTO TraMMa-po3MoALly METOJOM HalOUIbIIOT MpaBaONOI0HOCTI
BapTO BHM3HAYaTH 3aJI€KHO BIJl CTATUCTUK A; 1 A 3 OOUYMCIIOIOTH 3a TaKUMH
dbopmynamu:

gk,
A= —|, 6.2
" lgk,
A =%k 25| 6.3
3 i=1 l (n _ 1) ( )
ne k; — MoOAyIbHUH KOEQILUIEHT TIAPOJIOTIYHPOI XaPaKTEPUCTUKH, IO
PO3IJISAAETHCS Ta BU3HAYAETHCS 32 (POPMYJIIOI0
k, = g (6.4)

0
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ne Q; — mopivni 3HaYeHHs BuTpar Boau; O — cepenne apudmeTnyne (cepeaHe
OaraTopiyHe) 3HAYECHHS BHUTPAT BOJM, 110 BU3HAYAETHCS 3aJICKHO BIJl YMCIA POKIB
TIPOMETPUYHUX CIIOCTEPEKEHD 71 32 (OPMYJIIOIO

0-32

=2 . (6.5)
3a OTpUMaHUMHM 3HAYEHHSIMU CTAaTHCTHK A, U A3; BU3HAYAIOTh PO3PAaXyHKOBUHI
Koe(dilieHT Bapiailii Ta KoeiieHT acuMeTpii 3a 000B’AI3KOBUM JoaaTkoM A [1].
Po3paxynkoBuil koediuieHT Bapiauii C, Ta koediuieHT acumetrpii C; s
TPHOXIIAPAMETPUYHOTO TaMMa — PO3MOAUTY Ta OIHOMIAJILHOTO PO3MOJALTY METOJO0M
MOMEHTIB BU3HAYAIOTHCA 32 TAKUMU (HOpPMYJIaMU:

| | - | -2
C=\a+—a,|+|a+—a, |CH|a,+—a, |C,, (6.6)
n n n
| | - | -2
C=|b+—b |+|b+—b, |Ci+| b, +—b, |C,, (6.7)
n n n
ne ai,.., ds; by, ..., bg — KOE)IIEHTH, SIKI BU3HAYAIOTHCS 3a OOOB’SI3KOBUMHU
nomatkom B [1]; C, ta C, — BIiAnoBiAHO 3MilleHi KoedilieHTH Bapialii Ta
aCUMETpii, sIKi BU3HAUAIOThCS 33 TAKUMU (PopMyamu:

i(kz o 1)2

i-1

: (6.8)

n—1

. ny(k,~1)

C,=—; i‘l( ) , (6.9)
Ci-(n—1)-(n-2)

SIK110 HEMOKIIMBO IPOBECTH PO3PAXYHOK BIAMOBIIHO IO BUMOT, TOIYCKAETHCS
3acTocoByBaTH  rpadoaHamiTuuHuid  Ta  rpadiunuii  meronu.  [lapametpu
O1HOMIAIBLHOTO PO3MOAUTY rpadOaHATITUUHUM METOJOM BHU3HAYAIOTHCS 32 TaKUMHU
dbopmynamu:

S = (QS% + Q95% - 2Q50%)

: (6.10)
(QS% - Q95%)
o= (QS% — Q95%) ’ 6.11)
(@5% - @95%)
0= Qso% D, 0, (6.12)

64



ne QOsv, Oson, (osy, — BEIUYMHU BUTPAT BOJU BIPOTIAHICTIO TEPEBUIICHHS
BianmoBiaHO 5 %, 50 %, 95 %, siki BCTAaHOBJIEHI 3a 3MVIAXKEHOK €MITUPUYHOIO KPUBOIO
posnioainy; Dsy, DPsgo, Dgsy, — HOPMOBAHI OpAMHATH OIHOMIHAJIBHOI KPHUBOI
PO3MOALTY, SIKI BIAMOBIIAIOTh PO3PAXOBAHOMY 3HAYEHHIO KOE(DIIIEHTY 3KOIMIEHHOCTI
S.

Bennuuna koediieHTa acuMeTpii BH3HAYAEThCS 32  (PYHKIIOHAIBHOIO
3QJICKHICTIO BT KoedimieHTa S.

6.1.2 Piunuti cmix 800u pivok ma tio2o 6HYmMpiHbOPIYHUL PO3NOOLT

Jlisi BU3HAUYEHHSI BHYTPIIIHHOPIYHOTO PO3MOAUTY CTOKY BOJM 32 HAsBHICTIO
JaHUX TIIPOMETPUYHHUX CIIOCTEPEKEHb 3a Meploj He MeHIe 15 pokiB mpuiMaroThCs
TaKl METOJIU:

— PO3MOJLT CTOKY 33 JAHUMHU PlYOK-aHAJIOT'1B;

— METOJl KOMIIOHYBaHHS CE€30HIB.

BHyTpilIHbOpIYHUIT ~ pO3MOALT  CTOKY  MOTpPIOHO  pO3paxoBYBaTH  3a
BOJIOTOCIIOaPCHKUMHU POKaMHU, TTOYMHAIOYH 3 0araToBOJIHOTO ce30HY. Mexi Ce30HIB
MPU3HAYAIOTHCS €IMHUMH JIJIS1 BCIX POKIB 3 OKPYIJICHHSIM 10 MICALIS.

[lepion poky 1 ce30H, B SKOMY HPHUPOAHHN CTIK MOXKe JIMITYBAaTH
BOJIOCIIOKMBAHHS, NMPUUMAIOThCS 3a OOMEXYBaJbHUU Mepiof Ta 0OMEXyBallbHUM
ce30H. B oOMexxyBanbHUN Tepioj BXOASATH JABAa CYMDKHUX CE30HHM, 3 SIKMX OJIUH €
HaWOLIBIIT HECTIPUATIUBUM 1010 BUKOPUCTAHHS CTOKY (OOMEXYBaJIbHUM CE30H).

JlJist pi4oK 13 BECHSHOIO MOBIHHIO 32 OOMEKYBaJbHUM MEPioJl MPUHAMAIOTHCS
Takl JBa MaJOBOJHUX CE30HM: JITO — OCIHb 1 3uMa. Y pa3l MepeBakaHHS
BOJIOCIIOKMBAHHS Ha CUIbCHKOTOCIOAAPCHKI MOTpeOM 3a JIMITYBaJIbHUN CE30H
NOTPiIOHO MPUMMATH JIITO — OCIHb, & JUIS TIAPOCHEPTEeTUKH 1 B LIUIAX BOJOMOCTAYaHHS
— 3UMY.

J1J1s1 BUCOKOTIpHUX PI1YOK 13 JIITHBOIO MOBIHHIO Y pa3i MePEeBaKHO IpUTALIITHOTO
BUKOPHUCTAHHS CTOKY 32 0OMEXXYBaJbHUMN Mepiojl NPUMMAEThCS OCIHb — 3MMa 1 BECHA,
a 3a JIIMITYBaJIbHUN CE30H — BECHA.

[lin yac TpOeKTyBaHHS BIABEACHHS HAJIMIIKOBUX BOJ s OOpOTHOM 3
MOBEHSMHU a0 MiJ Yac OCYIIEHHsS OOJIT 1 3a00JI0YEHHUX 3eMellb 32 00MEXKYyBaJbHUN
nepioJi mpuiiMaeTbcs 0araToBOJHA YaCTHUHY POKY (HAINPHUKIIAJ, BECHA 1 JIITO — OCIHb),
a 3a JIMITYBaJIbHUI CE30H — HalOLIbII 0araTOBOJHUN CE€30H (HApHKIIaa, BECHA).

BHyTpilIHBOPIYHUI PO3MOALT CTOKY MiJ Yac pO3paxyBaHHS 3a METOJIOM
KOMITOHYBaHHSI BU3HAYAETHCS 3 YMOB PIBHOCTI IMOBIPHOCTEM MEPEBUILIEHHS CTOKY 32
pIK, CTOKY 3a 0OMEXyBaJIbHUM NEPI0]] 1 BCEpEANHI MOTo 3a JIIMITYBaJIbHUNA CE30H.

6.1.3 Maxcumanvruii cmix 800U piuoK 8eCHAHOI NOGeHI Ma 00U08UX NABOOKIE

Po3paxyHKOB1 TiIpoJIOTIYHI XapaKTePUCTUKU MAaKCUMaJIbHOTO CTOKY BOIU
PIYOK BECHSHOI MOBEHI Ta JOIIOBUX MaBOJKIB HEOOX1THO BU3HAYATH BIIMOBIAHO 10
BuMor [1].

JI71st p1YoK 13 TPUBATICTIO CTOSTHHSI MaKCUMAJIbHUX BUTPAT BOAM J00a 1 OUIbIIE
PO3paxyHOK 3IIMCHIOETBCA 3a CEPEIHbOJOOOBUM 3HAUCHHSIM, MEHIIe A00u — 3a
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MUTTEBUMU BUTpPATaMH BOJU. Y pa3l MPOXOJKEHHS MAKCHUMaJIbHOi BUTPATH BOJM
MDK pSIKaMU  CIIOCTEPEkKEHb, HEOOXITHO JOCTIAUTH CIIBBIIHOIIEHHS MiX
CepeIHbOA000BUMHU Ta MUTTEBUMU MAKCUMAIBLHUMU BUTPATAMU BOJIH.

Po3paxyHKOBI ~ MakcHMallbHI ~ BUTpAaTH BOJM  3aperyjibOBaHUX  PIYOK
BHU3HAYAIOTHCSA 3 OMISIIY Ha PO3PAXyHKOBY MaKCHUMAaJIbHY BUTpaTy BOJU PIUKU B
MPUPOAHOMY HE3aperyjabOBaHOMY CTaHi 31 3MIHOIO MOTrO BHACHIOK T'OCHOAAPCHKOI
IisUIbHOCTI y OaceiiHl piuku Ta TpaHcdopmalii NpOEeKTOBaHUMH a00 YMHHUMH
BOJIOCXOBUIIIAMH.

Jlo 3HadeHb BEJIMYUH PO3PAXYHKOBUX MAKCUMAJIBHUX BUTPAT BOIU (po,
uMoBipHicTio niepeBuuieHHs1 0,01 moTpiOHO AonaBatu rapantiiHy nonpasky AQps,
BU3HAYA€THCA 32 (OPMYIIOI0

a-FE,
AQ,, =| === | Opi, (6.13)

n
np

1€ a — KOE(IIIEHT, M0 XapaKTEPHU3y€E T1APOJNOTIYHY BUBUYEHICTh PIUOK — IS
TiIPOJIOTIYHO BUBYEHUX PIYOK BiH aopiBHIoe 1,0, a ana cmaboBuBueHux — 1,5;
Ny, — YUCIO POKIB CIIOCTEPEKEHb 13 BPaxyBaHHAM IIPUBEIEHHA O 0araTopi4HOro
nepiony; Epy, — BEIUUYMHA, 10 XapaKTepHU3ye€ BUMNAJAKOBY CEPEIIHIO KBaJpaTUUHY
NOXHUOKY pO3paxyHKOBOI BHUTpPAaTH BOJIM HIOPIYHOI BEPOTITHOCTI MEPEBUILEHHS
P=0,01 %, Bu3HadaeThcs 3a 000B’I3K0BUM AogaTkoMm B [1].

['ppoTrexHiyHl CHOPYAU, pPYMHYBaHHS SKUX MPHU3BOAUTH J0 KaTacTpOopiuHUX
HACJHIKIB 31 3HAYHUM 30UMTKOM, HEOOXIAHO MEPEBIPATH HA MPOIYCK MaKCUMAalbHOI
BUTpaTH Boju BiporinHictio nepesuineHns O = 0,01 % 3 BpaxyBaHHSIM rapaHTiiHOI
MOTPABKHU.

6.1.4 Minimanvruii cmix 600u piuok

BusnayeHHs po3paxyHKOBUX MIHIMAIbHUX BUTPAT BOAM PIUOK MPOBOJUTHCS
3T1IHO 3 BUMoramu [1].

VY pasi 3HauyHUX PO30OLKHOCTEW AaHANITHYHOI KpPUBOI Ta (PAKTUYHUX JaHUX
CIIOCTEPEKEHb 3aCTOCOBYIOTHCA EMIIPUYHI KPHUBI PO3MNOALTY HWMOBIpHOCTEH
MEePEBUIIICHHS.

Po3paxyHKoOB1 MiHIMaJbHI BUTPATH BOJIU PIYOK BU3HAYAIOTHCS JIJISi 3UMOBOTO
Ta JIITHBOIO CE30HIB 1 BKIIOYAIOTh TaKl XapaKTepUCTUKHU: MiHIMalbHA
cepeHbo000Ba BUTpaTa, MIHIMAJIbHA CEpEeIHbOMICAYHA BUTpaTa 3a KaJeHAApHUN
Micsmb, a0o 3a 30 aHIB, 3 HAMEHIIIUM CTOKOM.

6.1.5 Hatisuwi pieni 600u pivox i o3ep

Po3paxyHkoB1 HaWBHILI PiBHI BOJM PIYOK y CTBOPl MOCTa JOMYCKAETHCS
BU3Ha4aTH (y pa3l HEOJHOPITHOCTI JAHUX) EMIIIPUYHOI KPUBOI PO3MOALTY IIOPITUHUX
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IMOBIPHOCTEW MEPEBUILECHHS HAWBUIUX TEPMIHOBUX PIBHIB BOJHU, L0 HAJEXKATh J10
(ha30BO-0THOPITHUX YMOB PEKUMY PIUKH.

Jlist piuok, Ha SAKUX HaWBUIII PIBHI BOJU CIOCTEPIralOThCSA B PI3HI CE30HU
oOyMOBJIeH] pi3HUMH (azamMu peXuMy (HaAmpUKIAJ, CHITOBUMHU TOBEHSIMH,
JOLIOBUMHU  TaBOJKAMM  TOILO), KPHUBI PpO3MOAUTY UIOPIYHUX IMOBIPHOCTEH
MEPEBUIICHHS PO3PAaXOBYIOThCSA JUIsi 000X rpyn (azoBO-OJHOPIIHUX PIBHIB BOJHU
BIAMOBIAHO 10 BUMOT [1].

[lepeneceHHs: pO3paxyHKOBUX HAWBMILIKX PIBHIB BOAM 3 OJHOIO MYHKTY B
IHIIMK i Yac BUIBHOIO CTaHy pyclia 3aliekHO BiJl HasABHOCTI JaHHUX
T1IPOMETPUYHUX CIIOCTEPEKEHb IPOBOJUTHCS OJHHUM 13 TAKUX CIIOCO01B:

a) 3a KpuBUMH BUTpAT Boau O = f(H) nns O6e3npUTOYHUX 1 MAJIONPUTOUYHUX
TUISTHOK;

0) 3a KpUBUMHU 3B'SI3KY BIINOBIIHUX PiBHIB BOJIY;

B) 32 YXWJIOM a00 MO3J0BXHIM Mpo(ijieM BOJHOI MOBEPXHI.

[lepeHneceHHss Ha 1HIII CTBOPU PO3PAaXYHKOBHX HaWBHUIIMX pPIBHIB BOJAHU B
nepioJl IbOJA0X01Y, 3 BIACYTHICTIO 3aTOPIB JbOAY Ha AUISHII PIYKU MPOBOJUTHCS 3
rpadikaMu 3B'I3Ky BIANOBIIHUX PIBHIB BOAM ab00 KpuBUMH BUTpatT Boau QO = f(H) 1
BHTPAT BOIH O pry, 10 BUBHAYAIOTHCS 32 (POPMYIOIO

0.,
0., =Ki, (6.14)

3UM

ne Qpy, — BUTpaTa BOAU PO3PaxXyHKOBOI IOPIYHOI BIPOT1IHOCTI NIEPEBUILEHHS,
3 . . . . .
M°/c; Ky — KOGQILIEHT, M0 BPaXOBYE 3MIHY TIAPABIIKU MOTOKY MiJ] Yac JbOJI0X0Y,
MPUIMAETHCS 32 JTAHUMHU CIIOCTEPEKEHb B OMIOPHOMY IMTYHKTI.

6.1.6 BusnauenHs po3paxyHKoSux 2iOpoN02IUHUX XAPAKMEPUCMUK V pasi
Heo0CmamHoCmi OaHUX 2i0pOMEeMPUYHUX CNOCIMEPENHCEHD

3a HEIOCTaTHOCTI JaHUX TIIPOMETPUYHUX CIIOCTEPEKEHb MPUBEACHHS
napamMeTpiB  KpUBUX  PO3MOAUTY  UIOPIYHUX  HWMOBIPHOCTEH  MEpPEBUILEHHS
riponoriunux xapakrepuctuk (Q, H, h) no 6araTopiuHoro nepioay 3 3aCTOCyBaHHSAM
MapHOi Ta MHOKMHHOI perpecii 3A1ICHIOETbCA Yy pa3l JOTPpUMaHHS TaKUX YMOB:

n' >10; R>0,7; i22, (6.15)

Oy

fie n' — 9HCI0 POKIB CIIIBHUX CIOCTEPEXKEHB; R — KoedilieHT Kopemsii Mix
BEJIMUMHAMU TIAPOJOTIYHUX XapaKTEPUCTUK PIYKU, IO JOCHIKYETHCS, TAa PIUKH-
aHanory; k — koe(imieHT perpecii; o — cepeaHs KBaJpaTHuHa NOXUOKa Koe)IlieHTy
perpecii.
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[IpuBengeHHss mnapamMeTpiB KPUBHUX PO3NOJAUTY ILIOPIYHUX HMOBIpHOCTEM
MEPEBUIICHHS PO3IISIHYTOI T1IPOJOTIYHOT XapaKTEPUCTUKU (HAMPUKIAL, BUTPATH
BoAM (J) 10 OaraTopiyHOTO MEPioAy 3A1MCHIOETHCS y TAKUX JIBOX BaplaHTax:

a) cepellHs OaraTopiyHa BeIM4MHA () BU3HAUYAETHCS 3a (OPMYIIOL0

0=0+R 2 |-0-0,, | (6.16)

nla

e Qn; Qn/a — BIAMOBIIHO IJI PIYKH, IO JOCHIIKYETHCS, Ta PIUYKU-aHAIIOTY

cepeliHe apuMeTHUHE BEJIMYUH T1JIPOJIOTTYHOI XapaKTePUCTUKH, 1110 PO3PAXOBaHi 3a

. : / . . . . .
nepioa chniiebHUX crocrepekenb n' poki; O; O, — BiINOBiAHO I pidykH, MI0
JTOCHIKYETBCS, Ta PIUKU-aHAJIOTY CEpellHI OaratopiuyHi BEIUYMHH T1APOJIOTTYHOI
XapaKTepUCTUKH 3a N pokiB; O,,; O, — BIIMNOBIIHO JUIsl PIUYKH, IO JOCTIIKY€EThCS,

Ta PIYKU-aHAJIOTY CEPEIHE KBaJpaTUUYHE BIAXUICHHS T1IPOJIOTIYHOT XapaKTePUCTUKHU
3a CNUIbHUMI NEPioJT #' POKIB.
KoedimieHnt Bapiaiii BU3BHa4aeThCs 3a GOpMYII0k0

Cow= , (6.17)

ne O,,, — CEepelHE KBAaApaTUYHE BIIXWUJIEHHS T'lIPOJOTIYHOI XapaKTEPUCTUKU
3a N-piuHu#l nepio AJis plyKU-aHaJIory;

0) 32 HIOPIYHO BIIHOBJIEHUMH 3 PIBSHb perpecii 3HaYEHHSMU TIAPOIOTTYHOI
XapaKTepUCTUKU  CIOUIBHO 3 JAHUMHM  TIIPOMETPUYHUX  CIIOCTEPEKEHb
PO3PAXOBYIOTHCA NMapaMeTpH KPUBUX PO3MOLTY BiIMOBIIHO 10 BUMOT [1].

[IpuBeaeHHsT PO3PaXyHKOBUX TIAPOJIOTIYHUX MapaMeTpiB J0 OaraTOpIYHOTrO
MepioAy CHOCTEPEKEHBb 3IIMCHIOEThCS TOCIIIOBHO 3a JIEKUIbKOMa PIBHSHHAMH
perpecii B HOpsAAKY YOyBaHHSI MapHOro a00 MHOKMHHOTO KOe(II[IEHTIB KOpemsLii 3a
YMOB JOTPUMaHHs BUMOT [1].

3a HasBHICTIO HENIHIMHUX 3B'SI3KIB MDK T1IPOJIOTTYHUMH XapaKTEPUCTUKAMHU
BITHOBJIIOBATH iXHI MIOPIYHI BEJIMYMHU HEOOXITHO 3a Mepio TiIpOMETPUUHHUX
crocTtepexeHb Ha piulli-aHano3il. [lapamerpu po3moauly BU3HAYaIOThCS 32
BIJTHOBJICHUM 3HAa4€Hb CTOKY CHUIBHO 3 JAHUMH T1IAPOMETPUYHHUX CIIOCTEPEIKEHb.

6.1.7 BusnaueHHs po3paAxXyHKOBUX 2IOPOJOSIYHUX XAPAKMEPUCMUK Y paszi
8I0CYMHOCMI OAHUX 2IOPOMEMPULUHUX CROCMEPEHCEHD

Piynuit cmix 600u pivox ma iozo eHympiwHbOpiuHUIl po3nodin. Y pasi
BIICYTHOCTI J@HUX TIAPOMETPUYHUX CIIOCTEPEKEHb BEJIUYUHH CEPEIHBHOTO
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0araTopiuHOTO CTOKY Ta KoedilieHTa Bapiallii HEOOX1IHO BU3HAYATH IHTEPIIOISIIIEIO
MDK 3HAYEHHSIMHU, OTPUMAHUMHU Ui PIYOK-aHAJOTIB 3a JaHUMM HaWTPUBATIIIMX
PAIIB TAPOMETPUYHUX CIIOCTEPEKEHb a00 MPUBEICHUMH 0 OAaraTopiuHOro Nepioay
B PO3IIIHYTOMY pailOHI 3 BpaxyBaHHSM BIUIMUBY MiICIEBUX (DaKTOpIB (HASIBHICTD
KapcTy, BUXOJMIB MIA3€MHUX BOJI, OCOOJMBOCTEH TeoJyioriyHoi OynoBU OaceliHy,
XapakTepy TPYHTIB, MPOMEp3aHHs Ta TMEPECUXaHHS PIYOK, BIAMIHHOCTI B CEpEeIHIX
BHUCOTaxX BOJI0300PiB Ta IHIIKX (HAKTOPIB).

Bennuunu cepeqHporo 0araTopiyHOrO piyHOrO CTOKY 1 KoedilieHTa Bapialii
JIOTYCKA€ThCA BU3HAYATH 3a CHUJIBHUM KapTKaMM IIUX MapaMeTpiB, onmyOJiKOBaHUX B
odimiiHux nokymMeHTax Jlepxrizpomera B cepi ripoiorii.

Koediuient Bapiaiii piunoro ctoky C, He0OX1JHO BU3HAYaTH 32 (HOPMYIIOI0

- (4+1000)", (6.18)
g

C =

14

1€ a — mapaMmeTp, 110 BU3HAYAEThCS 32 JIaHUMH PI4OK-aHAJIOTiB, JI/c; & — CepenHii
OaraTopiyHUN pIUYHUMA MOIIinIB cToKy, 1/(cXkM’); A — IUIoIIa BOZ0360py PiuKd 10
PO3PaxXyHKOBOTO CTBOPY, KM".

3. Po3paxyHkoBe 3HauY€HHS BIJHOLIECHHS KOe(QilllEHTa acUMETpii [0
koedimienty Bapiaiii Cy/C, BUBHA4YA€THCS BIAMOBIAHO 10 BUMor [1].

JIJisi HEBUBYEHOT PIUKM MEX1 CE30HIB Ta JIMITYBAJIBHOIO TMEPIOAY, CEpPeaHii
pPO3MOALT CTOKY 3a CE€30HAaMHU B 4YacTKaxX Bl PIYHOTO, CHIBBIAHOIICHHS MIXK
Koe(ilieHTaMu Bapiallii C€30HHOTO Ta PIYHOrO CTOKY, PO3MOJLI CTOKY MaJIOBOAHHUX
CE30HIB 3a MICAISIMU I BU3HAUEHHS TPYNHU BOJHOCTI CE30HY MPUHMAIOTHCS 3a
JTAHUMH pIYKH-aHaJora.

Y pa3l BIACYTHOCTI HaAIMHUX aHAJOTIB BHYTPIIIHBOPIYHUN PO3MOILT
PO3PAaXOBYEThCS 33 PAlOHHUMM cXeMaMH a00 3a PEriOHAJIbBHUMHM CTAaTUCTUYHHUMH
3aJIEKHOCTSIMHU [apaMeTpiB CE30HHOIO CTOKY BiJ BU3HAaYalbHUX (haKTOPIB (ILUIOIII
BO0300py, MOro cepeaHbOoi BHCOTH, XapakTepy TIPYHTIB, O3€PHOCTH Ta IHIIMX
(baktopiB).

Makcumanvnuii cmik 600u piuok 6ecHAHOI nogeni. Metoau po3paxyBaHHs
MaKCUMaJIbHUX BHUTPAT BOJU PIYOK BECHSHOI MOBEHI MOTPIOHO 3aCTOCOBYBATU i
yac po3paxyBaHHS AJisi BOJ0O300piB 3 IUIOIIAMHU Bij €I€MEHTapHO Manux (MeHie 1
kM°) 10 20 000 KM Ha €BPONEHCHKUX TEPUTOPIAX YKpaiHH.

Po3paxyHKOBa MaKCHMaJIbHa BUTPATa BOMM BECHSHOI moBeHi Qpo, M'/C, 331aHOI
HIOPIYHOI BIPOTINHICTIO mMepeBHILlEeHHA P% Juisi pIBHUHHUX Ta TIPCBKUX PIUOK
MOTpiOHO BU3HAYATH 32 (POPMYIIOI0

K, h,, -m-6-0,-0
0" Mpy, ~ M L "2 |,y (6.19)

(A+4,)" ’

Opyy =
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ne Ky — mapamerp, 110 XapaKTepu3ye APYKHICTh BECHAHOI MOBEHI Ta BU3HAYAETHCS 32
JAHUMU PIYOK-aHAJIOTIB 3BOPOTHUM IUIAXOM; fipy, — PO3PAXYHKOBHI 1Iap CyMapHOIO
BECHAHOTO CTOKY (0e3 3pi3aHHs TPYHTOBOTO JKHUBIICHHS), MM, IOPIYHOIO
BIPOTIHICTIO TMepeBUIEHHS P%, SKU BU3HAYAETHCS 3aJIEKHO BiJ KoedillieHTa
Bapiamii C, Tta cniBBigHomeHHs C/C, 1i€i BEJIMYUHH, a TaKOX CEPEIHHOTO
0aratopiuHoOro mapy CTOKY /), 11O BCTAaHOBIIOETHCSA 3a piuKamMu-aHaioramu ado

IHTEPNOMALIEI0; M — KOEQIUIEHT, W0 BPaxOBYE HEPIBHICTh CTATUCTUYHHUX
napamMeTpiB Iapy CTOKY 1 MaKCUMajbHUX BHUTpaT BOJU, MpUHAMAETbCA 3a
PEKOMEHJIOBaHUMHU 3HayeHHSMU [l]; 0 — KoOe(dIlieHT, IO BpPaXOBYE BIUIUB

BOJIOCXOBMIII, CTABKIB Ta IPOTOYHUX 03€P; 0; — KOCPIIIEHT, 10 BPAXOBYE 3HUKEHHS
MaKCHUMAJIbHO1 BUTPATH BOJIU B 3aTICHEHUX OaceiHax; d, — Koe(iIlieHT, 110 BPaxoBye
3HIKEHWE MaKCHUMaJlbHOT BUTPATH BOJU B 3a0o0sioueHuX OaceiiHax; 4; — J10JaTKOBa
IUIOIa BOMO300pY, SIKA BPAXOBye B3HIDKCHHS pPEIyKIli, KM, HpHIMaeThCs 3a
PEKOMEHJIOBaHUM J0JIaTKOM [1]; 7; — MOKa3HUK CTYINEHs peayKIii, MIPUIMaAEThCS 3a
pekomeH1oBaHuUM aoaatkoMm [ [1].

CepenHiii 6aratopiyHui Iap BECHSHOTO CTOKY /) HEOXIIHO BHU3HAYATH 3a
JAHUMHU PIYOK-aHAJIOrIB a00 IHTEPHOJIALIEI0 3 YpaxyBaHHSIM IONPABOK HAa BIUJIUB
MiciieBUX (pakTopiB (TUIOIII BOJ0300pY, 03€PHOCTH, 3aTICHEHOCTI, 3a00JI0YEHOCTI i
PO30PaHOCTI), 110 BIIPI3HAIOTHCS Bl 30HATBHUX.

JIist ManuX PiBHUHHHX PidOK 3 MIIOMEI0 BOA0360py A < 200 KM TiCOCTENOBOI,
CTENOBOi, MOCYIUIMBUX CTEMIB 1 HAMIBIYCTEIbHOI 30H CepeAHiil OaratopiuHuil map
BECHSHOI'O CTOKY MOTPIOHO BU3HAYATH IHTEPHOJSALIEI0 3 BBEJIECHHSAM IOMNPABOYHHUX
KOe(]iIi€HTIB, K1 BU3HAYAIOTHCS 32 TAKUMH (HOPMYJIaMH:

a) IS JIICOCTEIOBOT 30HH 3a CEPeIHIX YXUJIIB BO10300piB iy < 70 %

k' =0,18-(i +1)". (6.20)

. . . . /
Jis piuok 13 cepeaHIMU yXuiamMu Boao300poB i, > 70 % 3HaueHHA K
JOPIBHIOIOTH OJMHUIII;
0) JJ1s MOCYIUIMBUX CTEMIB, CTEIHOT Ta HAIIBIYCTEIbHUX 30H

k' =0,15-(i +1)". (6.21)

3a HasBHICTIO 03€p, PO3TAIIOBAHUX y OacelHi pIYKW, BEJIUUYHHY CEPEAHBOTO
0aratopiyHOro I1Iapy CTOKY BECHSHOI IIOBEHI, BHM3HAYE€HY 3a I1HTEPIOJSLIELO,
NOTPIOHO BBOJUTU KOE(IIIEHT 3HWKEHHS IIAapy CTOKY BECHSHOI IOBEHI, SKHUU
MIPUHAMAETHCS 32 peKOMEHA0BAHUM nojatkom [ [1].

Jlnst pivok i3 TromaMu Bogo36opiB Menme 200 KM’ y 3HAYCHHS, OTPUMAaHi
THTEPIOJIAIIEI0, HEOOX1THO BBOAUTH TOMPABOYHI KOEQIMIEHTH 3TITHO 3 JaHUMHU
pekomeHnioBaHoro nojarka [ [1].

YTOUHEHHS BEJIWYMHU TOMPAaBOYHUX KoedilieHTiB 10 C, IOMyCKa€EThCS
MIPOBOJUTHU 32 PEriOHAIBbHUMH 3ajexHocTsIMU C, = f(A) s piBHUHHUX PIU4OK Ta
C, = f(H) — nns TipcbKUX pIyok, ae H — cepeliHsa BUCOTa BOA0300DPY, M.
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KoediuieHt o, sxuil BpaxoBye 3HMKEHHS MAKCHUMAJIbHOTO CTOKY PIYOK, IO
3aperysaboBaHi MPOTOYHUMH O3€paMH, HEOOX1THO BU3HAUATHU 32 POPMYIIOIO

|
=, (6.22)
l+c-A,
ne ¢ — KoeQIUieHT, SKUA NPUUMAETHCS 3aJIEKHO BiJl BEJIMYUHU CEPEIHBOIO

0araTopiyHOTO IIapy BECHSHOTO CTOKY /Ay 3a peKoMeHaoBaHuUM noxaTkom [ [1];
A,; — cepeIHbO3BaKE€HA 03€PHICTD, %, BU3HAYAETHCA 32 (OPMYIIOI0

100-S,- 4
03 N A ’

AN
Il
M=

(6.23)

2 2
ae S; — miouia 3epkajia o3epa, KM ; 4; — IJIo1a Bo10300py 03epa, KM .

VY pasi HasBHOCTI y OaceiiHi o3ep, po3TalllOBaHUX 1032 FOJOBHUM PYCJIOM Ta
OCHOBHUMM NMPUTOKAMHU, BEIMYMHY KOCPIIEHTY 0 MOTPIOHO MpUtMaTH AJis

Ap<2%—0=1,
Ay, >2%—0=0,8.

KoediumieHnt o;, sxuii BpaxoBye 3HIKEHHS MaKCHMaJbHUX BHUTpPAT BOAHU Yy
3aJlICHEHUX OacelHax, BU3HA4Ya€eThCs 3a (POPMYJIIOI0

a,
51 = (AT)"Z ) (624)

1e ny; — KoePieHT peayKIlii, MpuUMaeThCs 3a peKOMEH1I0BaHuM jaojatkom I [1]; a; —
napamMeTp,  NOpuUidMaeTbcs 32 PEKOMEHIOBaHUM  jJojgaTkoM [ [1];
A, — 3aJicHeHICTh Bog0c300py, %.

VY pa3i 3amicHeHocT MeHlie 3 % abo 3a HasSBHOCTI IMPOTOYHOI 03€PHOCTI
outbire 20 % xoedillieHT d; JOPIBHIOE OJUHHUIII.

Koediumient J,, sAkuil BpaxoBy€e 3HUKEHHS MaKCUMalbHOI BHUTpPAaTH BOIU
3a0o00yeHux OacelHiB, BU3HAYAETHCS 32 (DOPMYIIOI0

5,=1-p-1g(0,1- 4. +1), (6.25)

ne f — xoedillieHT, NPUNMAETBCA 3a pEKOMEHaoBaHUM ngoxatkom [ [1];
As — BIZHOCHA 110111 OOJIIT Ta 3a00JI0YEHHX JICIB 1 AyKIB y OaceitHi, %;

3a HasBHICTIO BHYTPIIIHHOOOJIOTHUX O3€p, PO30CEPEIKEHUX MO OacelHy i
PO3TaIIOBAaHUX 11032 TOJOBHHM PYCJIOM Ta OCHOBHMMH TPHUTOKAaMH, OCTaHHI CIia
BKJIIOYATH Y BEJIMYHMHY BIIIHOCHOT MJIOII1 OOJIT.
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VY pazi 3a06onoueHocti meHme 3% abo 3a MPOTOYHOI BIIHOCHOI O3€PHOCTI
outbire 20% xoedirieHT TopiBHIOE OAUHUII. JIJIs TIpChKUX PIUOK KOS(IIEHTH 0; 1 J;
JOPIBHIOIOTH OJWHHUIII.

MakcumanbHMi CTiK BOAM Pi4OK JI0IIOBUX NMOBiHeil. MakcuManbH1 BUTpaTH
BOJAM PIYOK JOIIOBUX TOBIHEH (p, 3a HASABHICTIO PIYOK-aHAJIOTIB MOTPIOHO
BU3HAYATH 32 PEAYKIIHHOIO POpMYIIOI0

Gpy, 00
Oy =— y P (6.26)
551.5251 " A
A

1€ 0, 0, — BIANOBIAHO JIJISl PIYKH, IO TOCHIIKYETHCS, Ta PlUKU-aHAIora KoeiieHTH,
AKl BU3HAYaroThCsa 3a Qopmynoro (6.22) Ttaki: y pa3i ¢ = 0,2 — ang jicHoOi Ta
JCOCTEMNOBOI 30H 1 ¢ = (),4 — 7151 CTENOBO1 30HU; 0, d2, — BIAMOBIIHO AJI PIUKH, 1110
JTOCHIKYEThCS, Ta PIUKU-aHaiora KoeilieHTH, sSKi BHU3HA4YaloThCs 3a (HOPMYIIOI0
(6.25) mpu p = 0,5; n; — KoePIUIEHT penyKuii MOAYIsS MaKCUMaJlbHOI MUTTEBOI
BUTPATU BOAM 31 30UIBIICHHSIM IUIONIM BOA0300pYy, MPUHMAETHCS BIAMOBITHO 0
pexkomenpoBanux noaatkis I, JT [1].

Cdepa 3actocyBants popmymnu (6.26) 0OMeXyeTbCSI BAMOTaMU, HABEJICHUMH Y
pekoMeHaoBaHomy nonatky [l [1] y pa3i noTpumMaHHsS YMOBH

ko < 1,5k¢q, (6.27)

ne ke, ko, — BIANOBITHO Il PIYKH, IO JOCIIKYETHCA, Ta pIUYKU-aHAJIOTa
koedimieHTn hopMu Bo10300pY, K1 BUZHAYAIOTHCS 3aJI€KHO BiJl JOBKHHU PIUKH Bij
HaWOLIBII BigajIe€HOT TOYKH BOAO0300pa L, KM, Ta IUIOIIM BOa0300pYy A4, KMZ, 3a
dhopmyIior

i L

> = 0,56 °
A

(6.28)

VY pasi HepoTpuMaHHs yMOBHU (6.27) BU3HAYEHHS MAKCUMaJIbHUX MUTTEBUX
BUTpaT BOAM PIYOK JOIIOBUX IMOBIHEW 3a HASBHICTIO PIYOK-aHAJIOTIB 13 ILUIOIIAMHU
BO/10300piB, BKa3aHUX y peKkoMeHAoBaHOMY Aojatky /I [1], HeoOXiTHO BUKOHYBAaTH
3a penyKiiiHow GopMynor

@\ 5
QP%= 9roa* d; 5_ 'A, (6-29)

a

ne ng — KoeIieHT PEeayKIlli MOIYJIsl MaKCUMaJIbHOI MHUTTEBOI BUTpaTH BOJU 31
30UTBIICHEHSIM  PYCJIOBOTO  4Yacy  J0OiraHHs, SKUM  BU3HAYAE€ThCA  3a
pekomeHaoBanumMu noxatkamu I', JI [1]; @, @, — BIANOBINHO IJs PIYKH, IO

72



JOOCHIKYEThCS, Ta pIYKU-aHajgora MOP(QOJIOTIUHI XapaKTEPUCTUKHU pycel, sKi
BU3HAYalOThCs 32 (pOpMyInoro

1000- L
P=—, (6.30)

1€ x, — TIIpaBIIYHMNA IapaMeTp pycla, SKHHA BH3HAYA€ThCA 3a PEKOMEHJOBAaHMM
nonatkoM /1 [1]; y — mapameTp, iK1l BA3HAYAETHCS 32 PEKOMEHIOBAaHUM J10AaTKOM /J{
[1]; i, — cepetHBO3BAKEHUH yXUII pyciaa PIUKH, Jo;

30ipHUN KOE(ILUIEHT CTOKY ¢ JJIsi PIBHUHHUX PIYOK 32 BIJCYTHICTIO PIYOK-
aHaJIOT1B BU3HAYAETHCS 32 (HOPMYIIOI0

s

QI% . l_E . (Aa+1) "’
16,67 w(z,)-5-H,, ) \in) L(A+D ]~

@ = (6.31)

ne 16,67 - 1/1(7:6) — BEJIMYMHA OPJAIMHATH KPUBOI pEAYyKIli ONaaiB, sika BU3HAYAETHCS 32

.

pekomeHaoBanuM jgomatkom [ [1]; i,; i, — BIAMOBIAHO I pivKH, IO

JOOCHIDKYEThCSA,  Ta  pIUKM-aHalora  CepeiHii  yxuwin  Bouxo30opy,  %o;
ns — KOE(QIUIEHT, SKUI BHU3HAYAE€TbCS 3a pPEKOMEHIOBaHUM jaojatkom J[ [1];
ng — KOC(PIIIEHT, SKUA I JTICOTYHAPH Ta JIicoBoi 30HU JnopiBHIOE 0,07, 1 1HITUX
npupoaHux 30H — 0,11.

30ipHUN KOE(ILUIEHT CTOKY ¢ JJIsi PIBHUHHUX PIYOK 32 BIJCYTHICTIO PIYOK-
aHaJIOT1B BU3HAYAETHCS 32 (HOPMYIIOI0

N
G, Py || e 5
(4+1)* | \50) °
ne C, — emnipudHui KOeDIIIEHT, MPUUMAETHCS JJIsI JICOBOI 30HU JOpiBHIOE 1,2; miis
IHIIUX TPUPOJHUX 30H — 1,3; ¢, — 30ipHMI KOE]ILIEHT CTOKY JUIsi BOA0300DY,
miometo A = 10 kM’, 3 cepeaHiM YXHIOM BOm0360py i, = 50 %o, HpHilMaeThCs 3a

pekomeH1oBaHuM aoaatkom JI [1].
JI71s1 TIpChKUX PIUOK 3HAYEHHS @ MPUIUMAIOTHCS 32 PEKOMEHI0BAaHUM J10JJaTKOM

Q= (6.32)

A [1].

Sxmo cepennii yxwi Bomo30opy i > 150 %o, TO 3HaueHHS 301pHOTO
Koe(ilieHTa CTOKY ¢ BHU3HayaeTbes 3a Gopmynow (6.31) sk npu ig = 150 %o Ta
MPUUMAETHCS TIOCTIHHUM HE3aJIeKHO BiJl BETUYHUHU iE.

Minimanvnuii cmixk 60o0u piuok. MinimansHl 30-1eHH1 (cepeiHl MICSYHI)
BuTpatn Boan Qgy,, M'/C, MOPIYHOT iiMOBipHOCTI mepeBHuieHHs P = 80 % 3a TiTHBO-
OCIHHIM Ta 3MMOBUI MEPI0M JIJIsl CEPEIHIX Ta BEIUKUX PIUOK MOTPIOHO BU3HAYATH 32
pluKkaMu-aHajIoraMu abo IHTEPIOJIALIEIO.
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Jltsi Manux piuok i3 rwiomiero Bogo36opy Mewie 2000 kM 3a BifcyTHICTIO
KapCTy — 32 peAyKIIHHOI0 (OPMYIIOI0.

[Tepexigni koedimieHTn 30-1eHHUX (cepeHiX MicsauHUX) BUTpatT Boau 80 %-oi
HIOPIYHOi IMOBIPHOCTI TEPEBUILEHHS [0 MIHIMAJIBHUX BHUTpPAaT BOAM IHIIMX
IMOBIPHOCTEH TMEpPEeBUIECHHS, a TaKOX J0 MIHIMAJIbHUX J00OBUX BUTpAT BOJHU
BHU3HAYAIOTHCS 32 pIYKaMH-aHaJIOTaMHU.

Haitguwii pisni 6oou piuok i o3zep. Po3paxyHKOB1 HaWBUIIl PIBHI BOJIU PIUOK
IUIsl BUIBHOTO CTaHy pyciia MOTpiOHO BU3HAYaTH 32 MAKCUMAJIbHOIO BUTPATOIO BOJAM
PO3paxXyHKOBOI IMOBIpHOCTI niepeBullieHHs P % 1 kpuBoi Butpat Boau Q = f(H), sixa
OyayeTbesl 3 BpaxXyBaHHSM TiIpaBiIidHUX Ta MOPHOMETPUUYHHUX XapaKTEPUCTHK pyclia
Ta 3aIJIaBU PIYKU B IEBHOMY CTBOPI.

Po3paxyHKoB1 HaBUIIl PiBHI BECHSHOTO BOJOMUIA PIYOK BCTAHOBIIOIOTHCS 3
ypaxyBaHHSIM OCOOJIMBOCTEHN BOJHOTO Ta JIbOJOBOTO PEXUMIB PIUKH.

Po3paxyHKoB1 HalBUIIll piBHI BOAM PIYOK Yy MEPIOJ JbOJOX0Y BU3HAYAIOTHCS
3rigHo 3 BuUMoramu [1]. 3nadenns K, BU3HAYAIOTHCS 3a plUKaMH-aHAJIOTaMH, a Y
pasi IXHbO1 BIICYTHOCTI MPUIMAIOThCS TAKI:

— Ju1s Manux 1 cepennix pigox — 0,80-0,90;

— 115 Benmukux pivok — 0,91-0,95.

[lin yac BHU3HAYEHHS PO3PAXyHKOBUX HAWBHUIIMUX PIBHIB BOAM MOTPIOHO
BpaxoByBatu nonpasky AH; y Takux Bumaakax:

— y pa3l KatacTpo@i4HO MOTY>KHUX 3aTOPIB — IoHax 5 M;
— y pa3l CWIbHUX 3aTOPIB —Big 3 10 5 M;
— y pa3l cepeliHiX 3aTopiB — 3 M 1 MEHIIE.

VY pa3i cnabkux 3aTopiB y BEJIWYMHU HAWBUIIUMX PIBHIB BOJU BECHSIHOTO
BOJIOIJUIS TIOTIPABKU HE BBOASITHCSI.

JIisi mpOTOYHMX O3€p HAWBHUIII PO3PAXYHKOBI PiBHI BOJM BU3HAUYAIOTHCS 3a
KpuBoto BuTpat Boau O = f(H) (ne H — piBeHb BOAM 03€pa) AJid CTBOPY Y TOUIII
BUTOKY PIUKH 3 03€pa.

Jlist G13CTIYHMX O3€ep HaAWBHILI PO3PAaXyHKOBI PiBHI BOAM BHU3HAYAIOTHCS 3a
PO3paxyHKOBUM 00’ €MOM MPUTOKY Vpo, Ta kpuBoi V' = f(H), ne V' — 00'em o3epa.

Po3paxynkogi 2iopozpaghu cmokxy 600u piuok 6eCHAHOT NOBEHI Ma 0OULOBUX
naeookie HEOOXITHO PO3PaxOBYBaTH TMiJ Yac MPOEKTYBaHHS BOJOCXOBHIII,
BIJIBEJICHHS BOJI BiJl CLIOPY/I Y MEp1oj IXHbOr0 OYyAIBHULITBA, PO3PaXyHKY 3aTOILICHHS
3aIiaB 1 JJMMaHIB, MPOIYCKY BUCOKHUX BOJ Yepe3 TOPOXKHI Ta 1HII IITYYH1 CIIOPY/IH.

dopma po3paxyHKOBUX TiAporpadiB MpPUHMAETHCS 3a MOJEISIMH BUCOKUX
BECHSHUX TMOBEHEH, SKI crocTepiraaucs, abo OIIOBUX IMaBOJKIB 13 HAHOUIBII
HECTIPUATIMBOI 1XHBOIO (HOPMOIO, MJisi SIKHX TOJIOBHI €JIEMEHTH Tiaporpadis Ta
iXHBOT'O CITIBBIHOIICHHS MMOBUHHI OYTH OJIM3BK1 10 PO3PAXYHKOBUX.

Jist  po3paxyBaHHS OTBOPIB JOPOXKHIX Ta IHIIUX IITYYHUX CIOPYA
JIOMYCKA€TbCA MPUHUMATH CXEMaTH3alilo TigporpadiB CTOKY BOJAM PIUOK BECHAHOI
MOBEH1 Ta JIOUIOBUX MABOJKIB 32 FTEOMETPUYHUMU (HOpMaAMHU.

['pporpadu PIYKOBOTO CTOKY NOTPiOHO pO3paxoByBaTu 3a
piBHO3a0€3MeUeHUMH 3HAYEHHSAMH MAaKCUMalbHOI BUTPATH BOJH, 00'eMY CTOKY BOJAM
TOJIOBHOI XBWJII Ta 00'eMy BECHSHOTO BOJOMULIS  (JOUIOBOTO  IAaBOJKY)
PO3pPaxyHKOBOI IIIOPIYHOT UMOBIPHOCTI NIEPEBUILICHHS.

74



Po3paxyHkoBi rigporpadu CTOKYy BOJIM pIYOK BHM3HAYAlOThCA 32 TaKUMHU
KpITEpIsIMHU:

a) s BECHSHOTO BOJAOMNULIS — 32 CEPeAHbOJOOOBUMH BUTpPAaTaMH BOJH;
rizporpadu BHYTPIIIHBOJOOOBOIO XOJYy CTOKY BOJU PpO3PAaXOBYIOThCS, SAKIIO
BEJIMYMHA MaKCUMaJIbHOT MUTTEBOI BUTpATH BOAM B 1,5 pa3u Ounblue BIANOBILAHOIT Tid
CepeIHbOA000BOT BUTPATH BOJIH;

0) JUIs TOUIOBUX MABOJAKIB — 32 MUTTEBUMH BUTPAaTaMH BOJIH.

3a HaAsABHICTIO JAHMX T1IPOMETPUYHUX CIIOCTEPEKEHb IIJ Yac MPOEKTYBAHHS
TIIPOMETPUYHUX CHOpPYA HAaTypHa Mojellb riaporpada CTOKYy BOJIU PIUKU
IIPUUMAETHCS TAKOKO:

a) OJTHOBEPIIMHHA 3 HaWOLIBIIOK MAaKCHMMaJlbHOIO BUTPATOIO BOAM — Y pasi
HEBEJIMKOI PEerytoBajbHOI €MHOCTI, BEJIMYMHA SKOI 3HAYHO MEHIIE OO0CSTY CTOKY
BOJIM BECHSIHOT'O BOJOIIJUIA (AOIIOBOTO MTaBOAKA);

0) 3arambHa 3 HaAWOUIBIIMM OOCSITOM CTOKY BOAM BECHSHOTO BOJOMIUIS
(TomoBOro MaBojKa) 1 HAMOUIBIIO 30CEPEIKEHICTIO CTOKY B IIEHTPAJIbHIM YacTUHI
riiporpada — y pasi BeJIMKUX PETYIIOBAIBHUX EMHOCTEH, BETUYNHU SKUX CITIBMIPHI 3
MOBHUM 00'€éMOM CTOKY BOJIM BECHSIHUX BOJIONUIb (JOIIOBUX MaBOJKIB);

B) OaratoBeplIMHHA — ISl PIYOK 13 0araTOBEPIIMHHUMHU TiaporpaamMu CTOKY
BOJIU;

I') 3arajibHa JJis BChbOr0 Kackaay BOJOCXOBHII 32 PO3PaXyHKOBHUM rigporpadpom
MPUILUIMBY JO BEPXHBOTO TIAPOBY3TYy Ta rigporpadam O14HOI HTPUTOYHOCTI MIXK
riIpOBYy3/IaMH.

3aranpHa TPUBAJICTh BECHSHOTO BOJOMULIS BEJIMKUX 1 CEPEIHIX PIYOK,
30KpeMa JIOIIOB1 MaBOAKHU Ha CIajll MOBEH1, MPUIMAETHCS OJIHAKOBOIO JJIS BCIX POKIB
1 CTBOpIB SIK Ha TOJOBHIM piylll, TaK 1 HA TPUTOKAX 32 YMOBH BKJIIOYEHHS J10 11 MEX1
TPHUBAJIOCTI BC1X MOBEHEH.

Po3spaxyHok rigporpadiB BECHSHOTO BOJONULIS  (JIOIIOBOTO IMAaBOJIKY)
BUKOHYETHCSI TAKUMH METOaMHU:

a) mepexoJoM BiJ rigporpada-monenai 10 po3paxyHKOBOTO rigporpady
[UIIXOM MHOXKEHHSI OpJIMHAT Tiiporpada-moeni Ha KoeilieHTH, 1110 BU3HAYAIOTHCS
3a TaKUMU HOPMYIIaAMHU:

k QP%

== (6.33)
b0,
k. = (VP% _QP% 86400) . (634)
> (v, -0, -86400)
v, -V,
k =( P% P% , (635)

ne Oy 1 Opy, — BIINOBIAHO AJIA Tiporpada-Mojeli Ta po3paxyHKoOBOro riaporpada
MaKcUMallbHa CepeHbO000Ba BUTpaTa BOJU BECHSHOI'O BOJOMULIA a00 MHUTTEBA
IUIsl IOIIOBOTO MaBOJIKY, M3/C; Vu 1 Vpoy, — BimmoBigHO nJis Timporpada-monaeni Ta
PO3paxyHKOBOro Tigporpada 06’eM roioBHOT XBHII, M’;
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Vi Vp% - BIAMOBIIHO AJiA rigporpada-mMoeni Ta po3paxyHKOBOIo rigporpada
MMOBHUM 00’ €M BECHSHOT'O BOJIOMUIS (JIONOBOTO MABOJIKY), M3;

0) mepexogoMm Bin rigporpada-mMojieni 0 PO3paxyHKOBOTO rigporpada i3
3aCTOCYBaHHSIM KoediieHTa kj, sSKui BHU3Ha4daeThbcs 3a (opmynow (6.33), Tta
KoedirieHTa ki, SSKUii BU3HAYA€THCS 32 POPMYIIOI0

k=| D). L : (6.36)
hy )\ Gp
1€ qu, qp% — BUANOBIAHO 1Js rigporpada-monesni Ta po3paxyHKOBOro Triaporpada
MOIYJb  MaKCUMaJIbHOI  CEpEeIHENO000BOT  BUTpaTH  BOJM, M/(CXKM);
hy, hpy, — BIAOBIIHO 1715 Tiporpada-Moeli Ta po3paxyHKOBOTO rigporpada map
CTOKY BECHSIHOTO BOJOMLIIS (JIOIIIOBOTO MABOJIKY), MM.
[Tepexin Bix rimporpada-moaeni 10 po3paxyHKOBOro riporpada 3a MeToaoMm,
10 BKa3aHUM Y MIAMYHKTI «0», MOKJIMBUHN TUIBKU Y pa3l JOTPUMAHHS TAKUX YMOB:

YrP% = Vus ks,P% = kS,M) (637)

ne Ypo; 1 ¥, — BIANOBIAHO ISl Tiaporpada-Mojesai Ta po3paxyHKOBOro rigporpada
KOe(]iIli€HT MOBHOTH ), IKMI BU3HAYAETHCA 32 (POPMYIIOI0

q-t
=1 6.38
"= 0,0116-4 (6-3%)
kgpy 1 kgy — BIANOBITHO IJIs Tiaporpada-MoAeni Ta poO3paxyHKOBOTO

rigporpada KoedilieHT HECUMETPUUHOCTI, IKUI BU3HAYAETHCS 32 (DOPMYIIOI0

g-t
S L 6.39
7001164 (-39

Koopaunatb po3paxyHkoBoro riaporpada BH3HAYAIOTHCA 3aJIEKHO Bij
koeiiieHTiB k; 1 k; 32 TakuMu GpopmysamMu:

0 =0, k; (6.40)
ti :ti,M .kta (641)

ne O; ta Q;y — BIINOBIAHO JJI Tiaporpada-mMoesni Ta po3paxyHKOBOTo riaporpada
BUTpaTH BOJIU B i-Ty OTMHUITIO PO3PaxXyHKOBOTO qacy;
t; Ta t,, — BIANOBIIHO IS rimporpada-moaeni Ta po3paxyHKOBOTO rigporpada
OpAMHATA Yacy.

3a ModYaToK BIUTIKYy 4Yacy f,, NPUHAMAETbCA IMOYATOK MiAHOMY BECHSHOTO
BOJIOMUIIS (JIOIIIOBOTO MABOJIKY ).
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Busznauenns rigporpadiB BHYTPIIIHBOJAOOOBOTO XOAY CTOKY HOTPIOHO
BUKOHYBaTH 3a popmynamiu (6.36) — (6.39) nmozHaueHHs MPUIMAIOTHCS TaKI:

— ¢ws qpy — BUINOBIAHO Mg rigporpada-mMoneni Ta PO3paxyHKOBOTO
: : . . 2
rizporpada MoIyIIi MAKCHMAIbHOT MUTTEBOI BUTPATH BOIH, M /(CXKM®);
— hy, hpy, — BIONOBIAHO IS Tigporpada-monenai Ta po3paxyHKOBOTO

riaporpada MakCUMaJIbHUI JOOOBUI 1Iap CTOKY BECHSHOTO BOJONULIS /1, MM;

— h, — map CTOKy 3a nepioj NigioMy MaKCUMaJIbHOI T0F0OBOT XBHJI1 BECHSIHOTO
BOJIOMLIIS, MM;

— t — TPUBAIICTh MAaKCUMaJIbHOI T000BOT XBHJI1 BECHSIHOT'O BOJOMULIS, 100a Ta
MEHIIIE.

VY pa3l HeIOCTaTHOCTI JaHUX TIAPOMETPUYHHUX CIOCTEPEkKEHb MOTPIOHO
BUKOHYBAaTH TPUBEJCHHS TMapaMeTpiB TOJOBHUX €JIEMEHTIB pO3pPaxyHKOBOIO
rigporpada 10 6araTopiyHOro.

dopma MojzeNll PO3PaXyHKOBOTO Trigporpada CTOKY BOJAM BCTAHOBIIOETHCS
[UIIXOM OCEpPEJHEHHS JEKUIbKOX TIAporpadiB CTOKY BOJIM BHUCOKMX BECHSHHUX
MOBEHEH (JIOIIOBUX MABOAKIB), BUPAXKEHUX Y BITHOCHUX OAUHUIIIX.

IHumanns ona camoKkoHmpoiio

1. SIxi TigposoriyHi XapakTepUCTHUKHA BIM3HAYAIOTh IiJ 4Yac IPOBEICHHS
T1IPOJIOTTYHUX JOCTIIKEHB?

2. 3 KOO METOIO MPOBOJATH 1H)KEHEPHO-T1IPOMETEOPOJIOT1UHI BUITYKYBaHHS?

3. HaBenitb ~ OCHOBM  BHU3HAY€HHS  PO3PAXyHKOBUX  TIAPOJOTTYHUX
XapaKTePUCTHUK 32 HASBHICTIO JAHUX TIPOMETPUUHUX CIIOCTEPEKEHb.

4. JlaliTe = XapakTepUCTUKY PIYHOTO CTOKY BOJM pIYOK Ta  HOro
BHYTPIIIHbOPIYHUN po3nojii. MakcuManbHUI 1 MIHIMadbHUWA CTIK BOJAM PIUOK
BECHSHOI MTOBEH1 Ta JAOLIOBUX MMaBOJKIB.

5. HaBenith  aidropuT™M  BU3HAYEHHS  PO3PAaXyHKOBHX  TIPOJIOTTYHHUX
XapaKTepUCTUK Yy pa3i HEJOCTATHOCTI JaHUX TIPOMETPUYHHUX CIIOCTEPEIKEHD .

6. HaBenitb ~ anropuT™  BHU3HAYEHHS  PO3PAXYHKOBUX  TIAPOJOTTYHUX
XapaKTePUCTHUK Yy pa3i BIICYTHOCTI JaHUX T1IPOMETPUYHUX CIIOCTEPEIKEHD
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3MICTOBHUH MOJYJIb 2 TITIPOMETPIS.
I'TAPOJOI'TYHI PO3PAXYHKMU. O3EPA I BOJIOTA

TEMA 7 HOHATTSA TPO I'T APOJIOI'TYHI ITPOI'HO3HU

HaykoBo 00rpyHTOBaHI nependayeHHsi OYIKYBAHOTO TIAPOJIOTIYHOTO PEXUMY
HA3UBAIOTLCA  2i0p0o10ZiunumM npozno3om. Po3paxyHKHM 3 METOI CKJIaJaHHA
I'JIPOJIOTIYHOTO MPOTHO3Y HA3UBAIOTH 2i0pPONOTUHUMU NONEPEOHIMU OOUUCTEHHAMU.
3aJie)XHO  BIJ  3aBYaCHOCTI  MPOTHO3M  MOAUISIIOTE HA  KOPOMKOCMPOKOSI
(mo 15 mib) 1 odoseocmpokosi (10 KUIBKOX MICAIIB 1 Ouibiie). 3aJIeKHO Bij
nepeadayeHux TigpoIOTrYHUX SIBUIL PO3PI3HAIOTH TaKl MPOTHO3U:

— BOJHOTO pekuMy (piBHIB 1 BUTPAT BOJM Ta Yacy iX HACTaHHs, OOCSTIB MOBEHI
Ta MaBOJIKIB),

— JIbOJIOBOTO PEXUMY (TEpMIHIB 3aMep3aHHS 1 CKpECaHHS PIYOK, TOBUIMHU
JBOJlY, YTBOPEHHS 3aTOPIB JIbOLY),

— pYCIOBUX NpOLECIB (3aralbHUX 1 YaCTKOBUX JAeopMalliii — MPUPOJHUX 1
TUX, 110 COPUYUHEH] IHKEHEPHUMH CIIOPYIaMH).

TpaguuiliHuii MOALT MPOTHO31B BOJHOIO PEXKUMY HAa KOPOTKOCTPOKOBI Ta
JOBrOCTPOKOB1 CTOCOBHO IO PYCJIOBHX MPOTHO31B HE MIJXOJUTh MOBHOIO MIpPOIO
yepe3 Te, 10 HUMHU NOBUHHI OyTH OXOIUIEHI UMKIM PO3BUTKY THX UM I1HIIMX
CTPYKTYPHHUX PYCIOBUX YTBOPEHB, 30KpeMa Me30(pOpMHU Ta MAKPOPOPMH.

OCHOBOIO ~ METOAIB  TIAPOJIOTIYHUX  MPOTHO3IB €  TiIPOJAMHAMIYHI
3aKOHOMIPHOCTI pyXy BOJM Ha BOA0300pax Ta B pyCJIOBii MepexKi, pIBHIHHS BOJHOTO
OanaHCy, 3B’SI3Ky TIAPOJOTIYHMX 1 METEOPOJIOTTUHMX €JIEMEHTIB, 3aKOHOMIPHOCTI
TEIIOOOMIHY y BOJHHMX 00’€kTaX. 3HA4YeHHS TiIpOJIOTIYHUX MPOTHO3IB IS
HApOJHOTO TOCIIOAAPCTBA Iy>KE BEIIHKE.

3a J0MOMOrol0 Cy4acHMX 3aco0iB 3B S3Ky TIAPOJOrIYHI JaHi IIBHAKO
NepenanThes 1 HaHOCAThCS Ha Kaptry. Lle mae 3Mory aHanizyBatu mpocTOpOBO-4aCOBI
3MIHM TIAPOJOTIYHUX XapaKTEepPUCTUK Ha BEIUKUX TEPUTOPISAX, 110 MIABUIILYE
HAJIHHICTh JIOKAIBHUX TIPOJIOTTYHUX MPOTHO3IB JJIsl IEBHUX BOJHUX 00’ €KTiB. JIJis
nepeaaBaHHs T1IPOJIOTIUHUX TeJlerpaM ICHYIOTh KOAM. Y pa3i MamuHOI 0OpoOKH
TIPOJIOTTYHUX JAaHUX KOJIOBaHI TeJlerpaMHu MOXKYTh OyTH BBeAEH1 Oe3Mocepe/IHbO B
KOMIT'IOTEp 13 KaHamiB 3B’s13Ky. CKJIaJHICTh TiIpPOJOTIYHUX SBUI, HAOJIMKEHICTbH
CHoco0iB TiAPOJOTIYHUX TMOMEPEIHIX OOYMCIIeHb, HEMOBHOTA TIAPOMETPUUYHHUX
JaHUX, HEJOCTATHSI TOYHICTh OOYMOBIIOIOTh TOXMOKH MPOTHO31B, 1110 BPAXOBYETHCS
y (¢dopmax Bumycky nporHo3iB. [IporHosu, 1m0 mnepenalroTbcs, 3a3BUYaAi
(hOopMYIIOIOTECS Y TAKUM cTIOC10:

— JIa€ThCS OYIKYBaHE YHCJIOBE 3HAYEHHS TIIPOJIOTIYHOI BEJIMYMHU 13
3a3HAYeHHSAM 11 UMOBIpHOI MOXUOKH, TOOTO Tpu 3abe3nedeHocTi moxudOku 50 %,
HAINPHUKIA[, BUTPATa BOAHM Piukd nopiBHIOE 600 M’/c y pasi HMOBIpHOI MOXHMOKH
+ 50 M°/c;

— BKa3yeThCs Jlana3oH BEJIMYMHU Ta HWMOBIPHICTH TOro, IO MepeadadeHa
BEJIMUYMHA BUSIBUTHCS B I[bOMY J1alla30H1; HANPUKIIAJ, BUTpaTa PiuKHd 3 IMOBIPHICTIO
50 % BustBuThest 700...800 M°/c;
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— MIPOTHO3 BHUITYCKAETHCS Y BUTIISIII ICKIIBKOX BEJIMYMH 13 3a3HAYCHHSAM IXHBOT
3abesnedeHocTi P; Hampukmaa, BHTpata piukm 160 m/c mpu P = 75%,
180 M’/c ipu P = 50 %, 200 m’/c ipu P = 25 %,

EdekTuBHICT, €cMOCOOIB MPOTHO3IB OIIHIOETHCS OE3pPO3MIPHOI0 BETUYUMHOIO
0,/0, ne 0, — CepeaHbOKBaJpaTUYHA TMOXHOKAa MPOTHO3IB (BUXOIUTH YHACTIIOK
31CTaBJIEHHS TMPOTHO30BAaHMX SIBUI 13 (PaKTUYHUMHU), 0 — CEPEAHHLOKBAAPATHIHE
BIIXWUJICHHS MPOTHO30BaHOI TPOJIOTTYHOT BEIUYMHU Bl HOpMU. Skio ¢,/0 = 1, To
MIPOTHO3 HE Ma€ MPAKTUYHOIO CeHCy. SAKmo 0,/0 < 0,5, METOJIUKa IPOTHO3Y YMOBHO
BBA)XAETHCS XOPOII0I0, y pasi 0,5 < 0,/0 < 0,8 — 3a70BUIHHOIO.

7.1 IIporuo3u piBHiB Ta BUTPAT BOAM B piuKax

PiBH1 Ta BUTpaTu BOAM y 3aJJaHOMY CTBOPI PIYKU MPOTHO3YIOTHCS 33 TaHUMHU
po BiJloMi (BUMIpsIHI) TiAPaBIIiuHI €JIEMEHTH MOTOKY B Iepepizax piukd BUIIE 3a
Teviero. 3a3BUyail 1€ 3aBJlaHHs BUPIIYETHCS ISl MEpPIo/IiB MOBEH1 Ta maBoakiB. I1ixg
Yyac nepeMillleHHs] BOAHUX Mac 3a Teui€l0 XBWIISI TOBEH1 (MaBoAKa) TpaHCHOPMYETHCS
miJ BIUIMBOM pEryJIOBaJIBHOI poOJIi pycila Ta 3aljaBd Ta TiAPaBIIYHUX OMOPIB.
VYHacHi10K OO MOBIHB PO3IJIACTYETHCS, aje FOJIOBHI THUIOBI (a3u piBHIB 1 BUTpAT
y BEpXHbOMY CTBOP1 MOBTOPIOIOTHCA B HUKHBOMY CTBOPI 31 3cyBOM Y 4aci. [Iporunos
3BOJUTHCA 10 PO3B’sA3aHHS AU(EpeHIiaIbHUX PIBHAHb HEYCTAJICHOTO PyXy BOMIM.
3cyB y vaci (a3 piBHIB 1 BUTPAT Yepe3 BEPXHiil 1 HUXKHIM JKUB1 Mepepi3u 3aI€KUTh Bl
MIBUAKOCTI XBWII MaBoJKy (moBeHi) C,, IO HA3UBAETHCS (PaA308010 WIBUOKICMIO.
BinHomenns BifacTaHi Mk cTBopamMu [ o miei mBuakocti C, aae 4yac m00IraHHs
XBWI1 MAaBOJIKY 7. 3HAIOYM 7, MOKHA JAaTH MPOTHO3 Yacy HACTaHHS Ili€l a3y MoBeH1
(maBoaka) y ctBopi HWx4e 3a Teuieto. [IBuakicts C, 3aJ€KUTh BiJ CEPEIAHBOT
MBUAKOCTI NOTOKY V. Y pasi Heyctanenoro pyxy Q = f(I, t). 3Biaku

szaQ.dleaQ:C.a_QjLa_Q'
dtr Ot dtr Ot "ol ot

(7.1)

BpaxoBytouu, 110 y pasi ekcrpeMalibHUX 3HaYeHb O (Ha Tigporpadi) d_ =0,
T

3 OCTAHHBOI'O BUPA3y OTpHUMAEMO

C.= %0 - (7.2)
ol

Judepentiiiine piBHIHHSA HEPO3PUBHOCTI Y pa3i HEYCTAJICHOIO PyXy TaKe:

d_Q+a_a):O

7.3
dl ot (7.3)

79



Bupimyroun pasom piBHsaHHS (7.2) Ta (7.3), oTpuMaeMo

0
c =% (7.4)
oW
Yepez e, mo C, =V -@, 10
oV
C=V+o— (7.5)
o)
abo
oV
G _ é-@H
W
ne K, — BimHocHa (a3zoBa MIBUAKICTh, TOOTO mBHAKICTH C,, HOpMOBaHa 3a

BUJKICTIO V; H — piBeHb BOAU; B — IMIMpHUHA TIOTOKY.
3 dopmynu (7.6) BUXOAUTH, 110 TPH

Vo5 =1 Lok 1 P <05k <1
OH oH

OCTaHHBOMy BHIIAIKY BiJIHOBiI[aE BI/IXiII IIOTOKY Ha 34IlUIdBY 3 YTBOPCHHAM

oV

KIHEeMaTU4HOTro e(deKTy MOTOKY. 3HaijemMo 3HaueHHs K, y pasi o >0, ockinbku

el BUMAJ0K 3yCTpivaeThes acTimie. J{Jisa mmpoKoro nNpsMOKyTHOTO pyciia

L (7.7)
oH '

4
[TincTaBnstoun y popmyny (7.6) o ta @=B-h, orpumaemo K, = 1,5 + y.

Jl1s mapabosigHOro pycia (aHaaoriyHuii BUBiA He HaBeaeHo) — K, = 5 : (2 + y).

PiBHi (BUTpaTH) BOAM y CIIBCTABIIOBAHUX IMONEPEUHUX IMEpepi3ax pIUKH, 110
BIJIMOBIIAIOTh OJTHAKOBUM (hazaM iXHbOi 3MIHM Yy Yacl, Ha3UBAIOTh B8IONOBIOHUMU
pieuamu (eumpamamu). Yac no0iraHHs 7 OOYMOBIIOE MOXJIMBY 3aBYaCHICTb
MPOrHO3y Ha JaHid AUIsHUI piuku. ['padik 3B’SA3Ky BIANOBIAHMX PIBHIB (BUTpAT)
OTPUMYIOTH 3a MIAPOMETPUYHUMHU JAHUMHU 32 POKH, 110 NEPEyIOTh IPOTHO3Y.

Jlist iporo OyayIoTh y noeaHaHoMmy Burisiai rpadiku H = H(t) 1 BEpXHbOTO
H, 1 nmwxasoro H, mnepepiziB. IloTiM BUAUIAIOTH HAa HUX XapaKTepHI TOYKU —
MaKCUMYMH, MIHIMyMH, TOYKHM TEperuHy Toimo. Yac noOiraHHs 7 BU3HAYAIOTh SIK
PI3HUIII0 MK JaTaMU HAaCTaHHA XapaKTepPHHUX PIBHIB. YHACHIJOK IOTO OyIYIOTh
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rpadik Binnosiguux pisuis H, . =H,  (H,,) irpadik r =t (H,). Ha ginsukax
pidoK 0e3 BUPAKEHOI 3a11aBu 7 yOyBae 31 30UTbIICHHSIM PIBHSI.
VY pasi Benukoro oOcCsTy 3ariaBH, IO PETYIIOE CTIK, T MOXE 30LIbIIYBATUCS

i 9ac BUXOAY IMOTOKY Ha 3aIljlaBy Ta B yCiX BUMAJKaX YTBOPEHHS KiHEMaTHYHOTO
edexTy.

3a BIICYTHICTIO YITKOTO 3B’SI3Ky T 13 pPIBHEM MOJKHa MNPUUHATH T = %j ,
n

oOuucmooun C,, sIK BUKIAJEHO BUIIE. 3a HASABHICTIO MaBOJKOBUX NETeNb I'padiku
BIJIMOBITHUX PIBHIB OYIyIOTH OKpPEMO MJid MIAHOMY 1 crajay MOBEeHI. 3 METOIo
y3araJibHeHHsI JaHuX JUIsl pi3HUX (a3 BOAONULIA MOTPIOHO MOOynyBaTh rpadiku
3aJIeKHOCT1 Bl yXuiay moBepxHi Boau. Ilim dYac pyxy maBOJKOBHX XBHIIb
MaKcUMaJlbHa BUTpPATa HACTA€E PaHillle MAKCUMAIbHOTO PIBHS.

VY rigponorii 3 MeTOI0 MNPOTHO31B BHUKOPHUCTOBYIOTHCS HAOJMXKEH1 CHOCOOHU
pO3paxyHKiB TpaHc(opMallii NaBOJKiB, SKi Ha3BaHi iHMceHepHUMU cnocobamu. IxHs
TOYHICTh Y 0araTh0X BHUIIJIKaX BUSIBIISETHCS IIUIIKOM 3a0BUILHO0. HaBenemo oauH 3
TaKMX CIOCOO0IB JUIsl 3arajibHO IUT JUISHOK pycia piuyku. PIBHSHHS HEPO3pUBHOCTI
3aMMIlIEeMO y TAKOMY BUTJISIL:

aw
QB _QH _E) (78)

ne W — nuHaMmiuHUM 0OCST BOAM HA JUISTHII PIYKH, OOMEKEHUI BEPXHIM Ta HUXKHIM
MOMEePEeYHUMU NiepepizaMu BIIMOBIAHO 3 BUTpaTamu Op 1 Q.

Sk piBHSHHSA, IO 3aMiHsg€ AuHamMIyHe piBHSHHSA, M. M. bepnancbkuit
3alpoONOHYBaB BUKOPUCTOBYBATH 3anexHictb W = W (H), Ha3BaHy HUM
aKymyaamueHor ynkyicto. i crnocoOu, 3arporoHOBaH1 Mi3HIIIE, 3aCHOBaHI Ha
imesix M. M. Bepnancbkoro abo € po3BUTKOM iX. Yacrilie BUKOPUCTOBYETHCS 3B’ 130K
MDK W 1 BUTpaTaMu BOJIM, OCKUIBKH iCHYE 3anexHIcTh O = Q (H).

VY pa3i BUKOPHUCTaHHS MAacKIHTaMiBCBKOIO cmoco0y (Mae Ha3By 3a Ha3BOIO
piuku Mackinram y CIIIA) 3acTOCOBYEThHCSI PIBHSHHSL:

WZT'[k'QB+(1_k)'QH]9 (7.9)

ne k — BaroBuii koedirieHT, 1m0 3MiHIOETHCS Y Mexkax Bia 0 1o 1,0, B cepenHbOMY k =
0,2; sxmo k = 0,5, To BUTpaTta BOAU Ha IUISHI JOPIBHIOE 3arajbHO IUTHOBINA 3
BUTpAT Q; Ta Q.

st Bu3HaueHHs 7 1 k Oynyerbes rpadik 3anexHocTi W BiA BEIUYHHH, IO
CTOITh Y KBaIpaTHUX AYXKaX (hOPMYJHU, — CEPEIHbO3BAXKEHA BUTpATa HA JIUISHII — 32
pI3HUX 3HayeHb k. 3HA4YEeHHS k, PU SIKOMY 3B’S30K OJM3BKUI 10 OJHO3HAYHOTO
(metnst Ha rpadiky HaWBY)KYa), MPUMUMAETHCA 3a PO3PAXyHKOBE. 3a HAsSBHOCTI
3arajbHO UUILOBUX JNaHUX W, sake Bianosigae Burpatam (Op 1 Oy, 0OUHUCIIOOTH SK
N00yTOK CepeAHbOi IUIOLII MOMEPEYHOro Mepepizy Ha JUISHLI Ha HOTO JIOBXKHUHY.
OTtpumaHe 3Ha4Y€HHS 7 OTPIOHO 31CTABUTH 31 3HAYEHHSM 7, MIJIPAXOBAHUM 32 TaKOIO
dhopmyoro:
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= (7.10)

ne Vs, Vy — cepeiHi MIBUAKOCTI MOTOKY BIAMOBIIHO Yy BEPXHHOMY Ta HUKHBOMY
nepepizax.

3Hatoun 7 Ta k, MOKXHaA po3paxyBaTH TpaHChOpMOBaHHU Tiaporpad vy
HUKHBOMY CTBOpP1 3a riporpadoM y BEpXHbOMY CTBOpI, TOOTO HaJaTU MPOTHO3
naBojky (Bomomiuist). 3amumieMo piBHsSHHA (7.8) Ta (7.9) y dopmi pi3HOCTI, 110
Ha0y/ie TAaKOTO BUTJISY:

QB1 +Q32 -At—QH] +QH2 CAf =
2 2 ; (7.11)
:T'[k'ng +(1_k)'QH2]_T'[k'Q31 +(1_k)'QH1]

W= W, =t [k (0, + 0,) + (1=k)-(Qo + 0y, (7.12)
ne At — po3paxyHKOBHUM 1HTepBai yacy; 1, 2 — iHAEeKcH, MmO (PIKCYIOTh MOYATOK 1

KIHEIb IHTepBaIy 4Yacy.
Bupimryrouu 111 piBHSIHHS, OTPUMAEMO:

QH2 = CBI 'QBl +C32 'ng +CH1 'QHl > (7-13)
e
Co—_ T-k—0,5At (7.14)
o —7-k+0,5At’ '
c o T-k+0,5At (7.15)
2 1 k+05A¢ '
_t—7-k—0,5A¢

C, = .
1 k+0,5A¢

(7.16)

Butpara Qp; npuilMaeTbes SIK BUTpaTa, Ky BUMIPSAIN y HIDKHBOMY CTBOPi Yy
MOYaTKOBHI Nepioj yacy. Y pasi BIACYTHOCTI BUMIptOBaHb (Jy; MpUMMAaeThCs M1 Yac
CTaJIOrO PyXy BOJH B PIUIIi.

Po3paxyHkoBuil iHTepBan At Moxke OyTH BUPaKEHO roauHamu abo nobamu
3QJIEKHO Bi TpuBasiocTi Bogonuuist. 3 dopmyn (7.14), (7.15) ta (7.16) BugHO, 1110

CB] + C32+ CH] = 1, (717)
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o MOXXe OyTH BHUKOPHCTAHO SIK KOHTPOJb NPABHIBHOCTI PO3pPaxyHKy IHX
koe(imieHTiB. Y  MacKIHFaMIBCbKOMY  CHOCO01  IMOMEPEAHBOrO0  PO3PAXYHKY
rizporpada nepeadavyeTbes JIHIMHICTH BOJHOI TOBEPXHI MK CTBOPAMH.

[TapameTtp k 3a3Buyait menme 0,5, Haituacrime 0,25 < k < 0,4. O6MexxeHHs 3a
BUOOPOM IHTEpBAJY YacCy € HEJIOIIKOM METOAY Yepe3 Te, 110 B MPAKTUII PO3PAXYHKIB
Ta MPOTHO31B Ha BEJIMKUX PIYKAX € JIaHl 0 CTOKY TUIbKU 3a 100y. [IpuitHATTS 1HIIOT
OJIMHMIII Yacy HEMOXJIMBO. Y pasi po3paxyHKy 3a (opmynoro (7.13) po3paxoBana
IUIA TIOTIEPEAHBOTO IHTEpBAy 4Yacy BenuduHa (Jy; TPUUMAETHCS SK IMOYATKOBA
BUTpaTa B HACTYITHOMY IHTEpBaJIi Yacy.

7.2 IIporuo3 cToKy 3a 3anacamMi BOAHM B pycJax

3anuiieMo Take piBHSHHS OajaHCy BOAM (Ha Mepioj MICHS CXOJKEHHS CHITY B
OaceiiHi):

to+t

Soat=w, +S oA +'S 0, (7.18)

. to+t
Iie ) — JaTa BUITYCKY IIPOTHO3Y; { — 3aBYacHicTh mporuosy; > O — Burpara Boau B
t

0

KIHIIEBOMY CTBOpI, IJIs SIKOTO JA€ThCS IMPOTHO3; VKO — 3amac BOJM B pyclax y

MOMEHT 4acy fy; (), — BHUTpara BOIM, SKa 3yMOBJIEHA TPYHTOBHM (IIiI3€MHHM)
KMBICHHAM piuku; O, — BUTpaTa BOJH, KA CIIPHYMHEHA JOIIAMY, 110 BUMAJIH 32 Yac

¢, paxyrouH BiJ #.

Yepes Te, 110 HAIXOHKEHHS BOAM B pyCiia BUIIEPEIXKAE CTOK BOJAM Y KIHIIEBOMY
CTBOp1 PIYKOBOTO OaceiiHy, TO iICHy€ MOXJIMBICTh HOro mependadyuTH (JiBa YacTUHA
piBHsAHHA (7.18)) 3a BenuuMHaAMU, SIK1 MICTATbCA Yy IpaBiil YaCTUH1 PiBHAHHS. SKIIO
paxyBaTH MaJldM CTiK, SIKMM 3yMOBIICHHI JOLUIOBUMH ONajJaMH 3a Mepioa f a
MIJ3eMHUN CTIK CTAOUTHHUM, TO 3B’SI30K MK 00’€MOM CTOKY y KiHIIEBOMY CTBOpI Ta
W _ crae 6au3bKuM 10 QYHKIIIOHAIBHOTO. BU3HAUMBINY Takuii 3B’I30K 3a JaHUMH 3a

)
nmomnepeaHl poKU, MOKHA TPOTHO3YBATH CTIK 3a Tepioau Bim 5 mi6 mo 1 micsaus i1
outpme. Ilg came wmeronuka Moxe OyTH BHUKOPHUCTaHA JUIsl MPOTHO3YBaHHS
HaHOUTBIINX BUTPAT, KOJK Mo0ymoBaHo rpadik ¢pyukmii O = Qmax(mo). 3anac Boau
y pycil JOpiBHIOE CyMi 3amaciB BOJAW Ha BCIX HOro AuIsHKax. SKmo Bimomi
MopdOJIOTIYHI JJaH1, 3arac BOJAU Ha JIUISHII

[
W;Oi :(a)3+a)H).57 (719)
e ,,®, — IUIOIIl XMBHUX MEpepi3iB y CTBOpax, 10 OOMEXYIOTb 3BEPXY 1 3HU3Y
JOUISTHKY P14KH 3aBJOBXKKH /.

Houinbro no6ynysaru rpadix W, = f(0).
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Habonuxeno

W =05-7-(0,+0,), (7.20)

foi

ne T — yac Jo0iraHHsl BOJHOT MacHu Ha MEBHIN AUISHII PIYKH BU3HAYAETHCS, K
BUKJIQJICHO BUIIIE.

[Iporno3 BuTpaT mnig yac cnaay TmoBeHI (MaBOAKY) 3acHOBaHWI Ha
BUKOPUCTaHHI PIBHSHHS, 110 BHUpaXa€ BUCHAXEHHS 3amaciB BOAM B pyclax Ta
IPYHTOBUX BOJ. BuBenemo 1e piBHSHHS 3 NPUIYILIEHHS, IO NPUIUIMB BOAU HA
OUISHKY pIYKKA  BIACYTHIM ab6o wmamuit (Q, = Q). Tomy piBuaauas (7.8),
BUKOPUCTOBYIOUYM MO3HAUYEHHs, HAOyBa€ TaKOro BUTIISAY:

—Qdt=dW . (7.21)

Sk npyre piBHSHHS TNpUHAMAeMO JIHIMHHUNA 3B 30K MDK BUTparor ( Ta
00’emMoM BoaM W, 110 BUTIIAAA€E TaK:

W=r-0. (7.22)

SIkuro 3arajabHOLUIBOBE 1€ PIBHSAHHS Ta mijgctaButu dW y piBHsHHSA (7.21), TO
OTPUMAEMO

d dt
49 _dt. (7.23)
0O
3BIJIKHA
o d t dt
| —Q =]—. (7.24)
O Q (U
Paxyrouw, 110 7 HE 3aJICKUTH BiJl ¢, 3HAXOUMO
In t
& =——, (7.25)
0, T
3BIJIKHA
0,=0,¢", (7.26)

ne ) — BUTpaTa BOIM y MOMEHT 4Yacy f, IIO TMPOTHO3YEThCs; Oy — BHUTpara

BOAM 4Yepe3 TOW caMuil *KUBUU Mepepi3 y MOYAaTKOBUM MOMEHT 4Yacy; e — OCHOBa
HaTypaJbHUX JIOTapu(MIB.

_1
SIKIIO pO3KIacTH € % y Pl Ta IPUUHATH 10 YBard JBa MEPIINX WICHH, TO
bopmyny (7.26) 3anuiiemMo y TakoMy BUTIISIL
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0=0,- -~ : (7.27)

T

110 O3HAYae JIiHIMHE ClalaHHs] BUTPATU Y TIEBHOMY IEpepi3i PIUKH.
7.3 JJoBrocTpokoBuii MpoOrHo3 00’eMy naBoaKy (BOJXOMLIIIA)

[Iporuo3 cToky 3a mepioj BOJOIULIA 3aCHOBAaHO Ha BHUKOPUCTAaHHI PIBHSHHS
BOJHOTO OanaHcy piyHoro OacelHy, CKJIaJIeHOro IS IbOoro Tmepioay. 3a
€. I'. [lonoBum

Y=X-1-U,-|1-exp Xt

0

: (7.28)

ne Y — cTik 3a mepioJl BOJONULIA, MM IIapy BoJu; X — cyma 3amaciB BOJIU Y
CHXKHOMY TOKPOBI Ta KpW>KaH1# Kipiii (mepesl MoYaTKOM CHIFTOTaHEHHs) Ta BECHAHUX
omajaiB, MM Iapy Boau; / — iHGUITpaIlis i Yac CHITOTAHEHHS Ta BUNAIHHS JIOIIIIB,
MM 1mapy Boau; Uy — KUIBKICTh BOJIHM, sIKa 3aTpyUMaHa Ha MOBEpXHI1 OaceiiHy y pasi
3alIOBHEHHS BOJOIO BCiX Oe3CTiUHMX 3arinOieHb (00’eM OaceliHy 3a BiJICYTHICTIO
1HUIBTpAIlil), MM APy BOJIU.

Bemuuuny U, HaGamXeHO BU3HAYAIOTh SIK CEPeAHIO pi3HICTh (X — Y) 3a poku 3
HAaWBUIUM TONEPETHIM 3BOJIOKEHHSIM TPYHTY B OaceilHl Ta BEJIMKOIO TINIMOUHOIO
npomMep3aHHs rpyHTy. [liq yac po3paxyHKYy CHITOTaHEHHS BPaxOBYIOTHCS KUIBKICTb
Teria, o HaJIWIUIO HAa TTOBEPXHIO CHITY, Ta BTpaTH TeIlJia Yepe3 BUIIPOMIHEHHS Ta
BUIIAPOBYBAHHS.

Benukuii BHECOK Yy pO3pOOJICHHS METONY pPO3PaxXyHKYy CHITOTAaHEHHS Ha
¢bi3uuniit ocHoBi BHIic II. Il. Ky3pmun. Ha TaHeHHs CHITY 3aTpaudyeThCs OJM3bKO
33,5 Ix Ha 1 MM Tanoi Bogu. [ns miBHIYHOT MONOBUHM TepuTopii Ykpainu Ha 1 °C
CepeIHbOA000BOT TEMIIEpaTypyu MOBITPS MPUXOJUTHCA B CEPEIHbOMY 5 MM LIapy
Tanoi Boau. B ryctoMy XxBoitHOMY Jiici 1Iel MOKa3HUK MOKe 3HU3UTHCS 10 1,4 MM Ha
1 °C. Cuir Ha Bomo300pax 3ajsirae HEpIBHOMIPHO, 110 B METOAMIll PO3paXyBaHHS
3amaciB BOAM Ha BOA0300p1 BPaXxOBYETHCS 3a JIOMOMOTOK IHTErPAIbHUX KPUBHX
po3moaly 3amaciB Boau B cHiry. 3a crnocobom B. J[. Komapoa B. B. Paxmanon
nocmiau (mns OaceiiHy p. Oka) KopemnsiiiiHi 3B’S3KM CHIro3amaciB 3a JaHUMH
OKPEMHUX METEOpPOJIOTIYHUX CTaHIii 3 00’eMoM Bojomiib. BusBuiocs, 1
3arajbHOIIUIbOB] CHIro3amacu y OOpaHuUX MYHKTaxX (pernpe3eHTaTHUBHUX) OaceilHy
Kpalie KOpeJIIOIThCA 3 BECHIHUM CTOKOM PIYOK, HIK Ti cami CHIro3amacu 3a BCiMa
MyHKTaMU CHIMO3HOMOK.

OpHOYacHO 3 MPOTHO3aMU BOJIHOTO 1 JIbOJIOBOTO PEXHUMIB, K1 CUCTEMATUYHO
BUITYCKaIOThCS [1IpOMETHEHTPOM Ta IHIIMMHU YyCTaHOBaMH JlepKKOMTiApOMETY,
BEJIMKE 3HAYEHHS MalOTh MPOTHO3U PYCIOBUX MPOIECIB (PycioBUX AedopMariiid) —
nonepeaHi po3paxyHKU MPOCTOPOBO-TUMYACOBOT 3MIHM MOPQOJIOTIYHOT Oya0BHU
pycel 1 3arIas.
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3a ocHOBy Kiacudikaiii mportosiB pycioBux rmpoueciB b. @. CHiueHko
MPUIHSAB TaKl O3HAKU:

— 3arajbHOLIbOBE MPU3HAYEHHS [IPOTHO3Y;

— TEHEe3UC BOAOTOKY;

— PI3HOBUJ BOJIOTOKY;

— 0COOJHMBOCTI B3a€MO/I1T TH)KEHEPHUX CIIOPY/ 13 PYCIOBUM IPOLIECOM;

— TepioJ MOMepeIHbOTO PO3PAXYHKY;

— METOJI IPOTHO3Y.

OauH 13 pI3HOBUAIB MPOTHO3IB PYCIOBUX MPOLECIB — PO3PAXyHOK dYacy
3aMmyseHHs BojocxoBuil. [IporHo3u pycnoBux aedopmaiiii y pasi oOBayBaHHS
PIYOK 1 3aIVIaBHUX TEPUTOPIN BIAPI3HAIOTHCS BEIMKOIO CKIIATHICTIO Yepe3 Te, IO B
UX BUMAJKaX MOXYTh NepeOyBaTH y B3aeMOJIl pi3HI 32 CBOIM PiBHEM JIUCKPETHI
pyciioBi popmH.

30UTbIMIIOCH 3HAYEHHST NPOTHO3YBAaHHS PYCIOBUX MPOLECIB Yy 3B S3KY 3
BUJOOYTKOM (BUJIyYEHHSM) HEPYIHHUX 6y)1iBeJILHI/IX MarepiaiiB (MiCKy, TpaBito
TOILIO) 3 pycel 1 3amiaB pidok. Po3poOieHHs Kap’epiB B piukax CHpUsS€ 3HUKEHHIO
pPIBHIB BOJM B HHUX 1 YTBOPEHHIO Ae(iuuTy HaHoCiB. [Ipu 3HMKEHUX PIBHAX
MOTIPIIYIOTHCS CYAHOIUIABHI YMOBH, OTOJIOIOTBHCS BOJ03a00pU i BOJOBMITYCKH.
JlebinuT HAHOCIB HA THUPJIOBUX JUISHKAX PIYOK CHPUUMHSAE abpa3it0 MOPCHKHUX
Oeperis.

[ling yac mpOrHO3yBaHHSA PYCIOBHUX JAeopMaliidl MOTpiOeH AeTanbHHUI 00K
CTPYKTYpHU TIOTOKY, TOMY TaKi NMPOTHO3U 00’ €IHYIOTh Y COO01 METOAM 1HXXEHEPHOT
riIPOJIOTii Ta TiPaBIIKH.

Humanns ona camoKkoHmpoiio

1. [JlaiiTe BH3HAY€HHS TiIPOJOTIYHOTO MPOTHO3Y Ta HABEAITH Kiacudikarii
T1IPOJIOTTYHUX POTHO31B 32 CTPOKY Ta nepe0adyeHuX TiApONOrYHUX SBHILL.

2. Sl BUKOHYIOTH Ta MPOBOASATH MPOTHO3M PIBHIB T4 BUTPAT BOJAM B piukax?

3. Sk BUKOHYIOTH Ta MPOBOJSTH MPOTHO3 CTOKY 3a 3aracamMu BOJU B pyciiax?

4. HaBeniTh MOCIIJIOBHICTh MPOBEACHHS JOBMOCTPOKOBOTO MPOTHO3Y 00’ €My
MaBOJIKY (BOJIOMLILISA).

TEMA 8 CHOCTEPEKEHHSA 3A PIBHAMMU BOJAU HA ITOCTY
8.1 Ckuaa i TepMiHM crocTEepeKeHb

Ckimanm 1 TepMIHM CIHOCTEpEKEHb Ha T0CTaxX BHU3HAYAIOTHCS  IXHIM
npusHayeHHsM.  lle  nuraHHs ~— HalMNoBHIMIE  PO3pOOJIEHO I TOCTIB
I'inpomereocnyx0Ou Ykpainu. s oTpuMaHHs MaTepiaiiB, NOPIBHIHHUX 13 JaHUMHU
Jep>KaBHOI T1IPOJIOTTYHOT MEpeKi, HEOOX1THO Ha MOCTaX BIOMYOT MEpPEekKi BOJHOYAC
31 CIOCTEPEKEHHSIMHU, 3yMOBIEHUMH NOTpedaMu B1IOMCTB, BCTAHOBIIIOBATH CKJIAJ 1
TEPMIHU TOJIOBHUX CIOCTEPEkKEHb BIAMOBIAHO A0 BKa31BOK Jlep>KaBHOIO yHpaBIIiHHS
riipomMeTeopoioriyHoi ciayx6ou (nani — JYI'MC).
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Ckuan crocTepexeHb BU3HAYAEThCS pO3psAioM mocta. Ha BCiX ripoiaoriyHux
MOCTax JeP>KaBHOI Mepexki MPOBOASATHCS CIIOCTEPEKEHHS 32 TAKUMU €JIeMEHTaMU:

1) BUCOTOIO piBHS BOAM;

2) TeMIiepaTypoi0 BOIM;

3) TOBIIMHOIO JIOAY, CHIT'Y Ha JIbONY 1 IIYTH;

4) JNbOAOBUM PEXKHMOM, BITPOM, XBHIIIOBaHHSIM, OINAaJaMH, BOIHOIO
POCIMHHICTIO, 3MIHOIO pyCla, MOYAaTKOM 1 TNPUIMHEHHAM IepernpaBud 1O JbOaY,
CIUTABOM, CYJHOIIJIABCTBOM.

Kpim Toro, Big3zHa4aroThCs MOI1, K1 BIUTUBAIOTh HA PEKUM BOJHOTO 00'€KTa, a
TaKOXX MOB'SI3aH1 3 WOr0 BUKOPUCTAHHSM, 1, HApEeIITi, CTUXIMHI sBuiia. Jlo ckiany
crocTepexeHb Ha moctax | po3psany, KpiM TOro, HajlexaTb TaKli €JIEeMEHTH:
BUMIpPIOBaHHSI BUTPAT BOJAM, B3SATTS MpoO BOAM HA MYTHICTb, BUMIPIOBAaHHS BUCOTHU
XBWJIb HA 03€pax 1 BOJOCXOBHILAX, BUMIPIOBAHHS OMA/liB JOIIOMIPHOIO YCTaHOBKOIO,
BUMIpPIOBaHHS BUCOTH 1 IIUIBHOCTI CHIFOBOTO MMOKPUBY TOIIO. Y pa3l 3HA4YHOI
BIIJIAJIGHOCTI BiJI METEOPOJIOTIYHUX CTaHIId OpPraHi3yloThCs CIOCTEPEKEHHS 3a
TEeMIIepaTypoIO MOBITPSL.

CrocrepexeHHS 3a pIBHEM BOJM HaWyacTille MIAIOPSAIKOBAaHI 3arajJbHOMY
3aBJaHHIO OOJIIKY CTOKY BOJM, ajleé MOXYTh MaTH TaKOX CaMOCTiiiHEe 3HA4YeHHsS. Y
NEepIIoMy BUMNAAKY CIIOCTEPEKEHHS 3a PIBHEM BOJM MOBHMHHI OyTH OpraHi3oBaHi y
Takuil crocid, o0 YyHACHIJOK IbOTO MOXKHAa OYyJIO0 JOCUTh TOYHO BHU3HAUYMUTH
BEJIMUMHY CEPEIHbOT0 1000BOro piBHA. YacTtoTa peecTpallii BUCOTH PiBHS MPOTITOM
100U 3aJIeKUTh B1JI 0COOJIMBOCTEN PIBHEBOTO PEXUMY PIUKU. ['0OIOBHUMHU TepMiHAMU
cnoctepexenb € 8 1 20 roauHu. Y mepioad MOBEH1 Ta JOUIOBUX MAaBOAKIB, KpIM
3a3HAYEHUX CTPOKIB, HEOOXIIHO MPU3HAYATHU JIOAATKOBI TEPMIHU CIIOCTEPEKEHD
gyepe3 Taki piBHI MPOMDKKH vacy: 2, 4, 6 roauWH, 3aJIE)KHO BiJ OCOOJHMBOCTEH 1
IIBUJIKOCT1 MIHOMY Ta ciaAy XBUJI1 TIOBEH1 00 MaBOJKY.

Ha piukax 31 mIBUAKUM MiAHMOMOM 1 MaJiHHAM TMOBEHI a00 3 MOBIHHIO, IIO
XapaKTepU3y€eThCs HASBHICTIO HU3KH TpeOEHIB HAa 3HAYHO PO3TATHYTIA 3araibHii
XBWJII, @ TaKOX Y pa3l JOLUIOBUX IMaBOJIKIB, 110 HACTalOTh CEpisiMU, HEOOXITHO
BOJIOMIpHUHN TIOCT o0JagHaTH camonucieM piBHSA. Camomnucelb HEOOXITHUM TaKOX
HAa MPWIMBHUX JUISHKaX piyoK. Y TMeploJ JITHBOI MEXKEHI 3 HE3HaYHUMU
KOJIMBAHHSAMM PIBHS JOCUTH IMPOBOJAUTH criocTepekeHHs o0 8 1 20 roguHax. Aue
AKIIO B 1eH Nepioj] NpOXOoasiTh OJAMHOYHI JOUIOBI MABOJKH, MPOBOASTHCS 1OAATKOBI
CIIOCTEPEKEHHS Yepe3 piBHI MIPOMIDKKH 4acy.

VY 3uUMOBHII TIEpi0]] FOJIOBHI TEPMIHU CIIOCTEPEKEHB 30€pIraroThes, aje Mmij yac
3aMep3aHHs Ta CKPECAHHS PIYKH, KOJU CIIOCTEPIraloThCsl MIYTOXOU, JTHOJI0XO0IU Ta
SBUINA 3aXOpIB M 3aTOpIB, IO CYNPOBOMXKYIOTH iX, Ha JOJATOK JI0 TOJOBHHUX
TEPMIHIB BEIYThCS MPHUCKOPEHI CIIOCTEPEKEHHsS uepe3 PIBHI IHTEpBaIU. Y TaKHM
camuil crocid MoTpidHO OpraHi3yBaTH CIOCTEPEKEHHS M y pa3l HECTIMKOI JbOI0BOI
00CTaHOBKH MPOTIToM Bciei 3umu. Ha piukax 31 CTIHKUM TPUBAJIUM JbOJIOCTABOM 13
TIJIABHOIO 3MI1HOIO PIBHS BOAM CIIOCTEPEKEHHS TOCUTh BECTH OJIMH pa3 Ha 700y — 00 8
TFOJIHHI.

PiBHI BOAM HAa MOXWJIBHUX IMOCTaX BUMIPIOIOTh Y CTPOKH, BCTAHOBJIEHI JJIst
OCHOBHOT'O TMOCTa 3a HAasBHOCTI 3MiHHOro mianopy. llogeHHi BUMIpIOBaHHS yXUITY
MOXXYTh OyTH MPUNUHEH1 B T1 MEPIOH, KOJIU Hamepe] BIIOMO, IO 3MIHHUNA MIAMIp
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BIICYTHIH. Y 11 Nepiogud BUMIPIOBaHHS YXWUIy pOOJIATH MiJ 4Yac BUMIPIOBAaHHSA
BUTPaTH BOJIH.

8.2 Cnocrepe:xkeHHs1 HA BOAOMIPHOMY IOCTY

Bumiprosanns piensi 6oou. Ha cBailHOMYy NOCTY piBeHb BHUMIPIOETHCS 3a
JOTIOMOTOI0 TIEPEHOCHOT PEMKH, 110 BCTAHOBIIIOETHCS BEPTUKAJIBHO HAa MalJaHUYUK
HalOmK4yoi 0 Oepera mani, sfika MOKPUTa BOJOIO, a Ha PEMKOBOMY MOCTY — TIO
HalOIMXKY1i 70 Oepera peuill, 10 3aHypeHa y BOIY.

Ha nmocrax, o01agHaHUX CaMONKCISIMU, Y CKJIaJl pOOIT BXOJIUTh 3MIHA CTPIUKH
CaMOMMCIIS Ta CUCTEMaTUYHUM JTOTIISA] 32 YCTAaHOBKOIO.

Cnocmepeodicennss 3a memnepamypoiro 600u TPOBOAATh IogHa o 8 1 20
roJMHAaX; a Ha MOCTax, 10 MPOBOASITH BUMIPIOBaHHS PiBHSA OAMH pa3 Ha 100y — 0 8
roguHi. CrnocTepeKeHHs MOYMHAIOTh 13 MEPIIUX BECHSHUX BIJIUT 1 MPUIHHSIOTH
BOCEHU uepe3 3—5 110 miciis BCTaHOBJIEHHS CTIMKOTO JbOJAOCTaBY. Y3UMKY il Yac
BIIJIMTY ¥ TUMYAacOBOIO TMOPYIIEHHS KPUKAHOTO TOKPUBY CIOCTEPEKEHHS
BIJTHOBJTIOIOTb.

Ha o3epax 1 BojocxoBuIIaX BUMIPIOBAHHS TEMIIEpaTypd BOJM BHUKOHYIOTh
OJIHOYACHO 3 BUMIpPIOBAaHHSAM piBHA. Miclie BUMIpIOBaHHS TeMIEpaTypud BOJIU B
piukax o0upaioTh y cTBOpi ab0 moOJIU3y BOAOMIPHOTO IOCTa, y NPUOEPEKHIM
YaCTHHI 3 YITKO BUPAXKEHOIO Teuiero 1 rmuouHow He MeHie 0,3-0,5 m.

Jist BuOOpy TOCTIHHOTO Miclsl CIOCTEPEKEHb MPOBOASITH OOCTEKEHHS
nuisakd.  OOpane wmicue Mae OyTH  BUIBHUM Bl MICHEBUX CIHOTBOPEHD
TEMIIEPaTypHOTO PEKUMY PIUKU (BUXOAM I'PYHTOBUX BOJ ToIlIo). Ha Benukux piukax
TeMIiepaTypa BOJAM B KMBOMY IMepepi3l HEOJHAKOBa, I ii BU3HAYEHHS POOJISTH
BHUMIPIOBaHHS Ha JACKUIBKOX BEPTHKAISAX HA PI3HUX TTIMOMHAX.

JlJisi BUMIpIOBaHHS TeMIIepaTypy BOJM Ha BOJOMIPHHMX MOCTaX 3aCTOCOBYETHCS
BOJHUI TEPMOMETP B OIPAaBI.

Cnocmepedicenns 3a memnepamypolo nogimpsi IPOBOJATh TUIBKA Ha IOCTaXx,
BinaneHux Ouibiie HiK Ha 30—50 KM BiJ METEOPOJIOTTYHUX CTaHIii. be3nocepeaHno
Ha MOCTY TEeMIIEpaTypy MOBITPS BUMIPIOIOTh TUTBKU Y pa3l MPOBEAEHHS CHEIlaIbHUX
JOCHIIPKeHb, HANpPUKIAJ, Y TNpOLEecl BHUBYEHHS YTBOPEHHS BHYTPIUIHBOBOJIHOIO
JIBOIY TOILO.

Cnocmepedicents 3a 1b0008UMU AGUUWIAMY TIPOBOJIATH 13 METOHO BUCBITIUTH
JHOJIOBY OOCTaHOBKY Ha JUISHII MOCTY, OTPUMAaTH JaHl MPO TOBUIMHY JHOIY Ta
myru. CrnocTepeskeHHs BeAyTh MPOTArOM yChOTO 3MMOBOTO Iepiony. BumiproBanHs
TOBIIMHM JIbOAY, CHITY Ha JbOAY W MiIIIHOI mIyrd BUKOHYIOTH 10, 20 yucna i B
OCTaHHIN JieHb Micslg. OcoOnKBy yBary 3BepTaioTh Ha SIBHILA, KI MOXYTb 3HAYHO
3MIHUTH NpupoaHuid xif piBHA. Cepen HUX HacamImepell BUOKPEMITIOIOThH 3a3KOpU Ta
3aTOpH; HEOOXITHO BCTAHOBUTH Miclle 1 4Yac iXHbOTO BUHUKHEHHS 1 NPUYUHH
yTBOopeHHs. CrnocTepexeHHs 3a JIbOJAOBOIO OOCTAaHOBKOIO BOCEHM Ta HaBeCHI
MPOBOJSATH Ha JUISHII MOCTa NpOTAroM no0u. B ociHHiNM nepios Bi3HAYAIOTh MOSIBY
cana, WIyrd, 3a0eperiB, OCIHHBOTO JhOJOXOJY, 3aKOpOB. Y TMepiof JbOAOCTaBY
J0JIaTKOBO 710 BUMIPIB TOBIIMHU JIbOAY BiJI3HAYAIOTh IOSBY OINOJIOHOK, TPIIIMH,
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KpUTH, Y BECHSHHUH MEPi0J — MOSABY 3aKpaiH, 3pyIICHHS JIbOIY, JTbOJI0XIJ, YTBOPEHHS
3aTOpIB.

8.3 O0poOka pe3yabTaTiB BOJOMIPHUX CIIOCTEPEKEHD

Ob6pobKka KHUJCOK 051 3anucy B000MIpHUX cnocmepedxceHs. Jlo ckmamy
00poOKM MaTepialiiB CIIOCTEPEKEHb BOJOMIPHOTO IMOCTa BXOJUThH TaKe:

1) mepeBipka MOJBLOBOT KHUXKKM CIIOCTEpiraya 3 METOI0 BCTAaHOBJICHHS
MPaBUIIBHOCTI Ta HEOOX1HOT TOBHOTH 3aIHCIB;

2) oOuyuCieHHS OCTATOYHUX IMPHUBEICHb HYIIB CIIOCTEPEKEHb 1 MPHUBEACHHS
BIJIJTIKIB BUCOTH PIBHS 10 HYJIS Irpadika;

3) aHai3 pe3ysibTaTIB CIIOCTEPEIKEHbD;

4) cknaganHs piayHoi Tabsmii «I1{ogeHH1 piBHI BOAMY.

[lepBuHHa 00poOKa 3amMCIB MPOBOJUTHCS IIOJHS CIIOCTEpirayeM MocTa Ta
MOJIATAaE Yy TPUBEACHHI BIIJIIKIB piBHA A0 HyJds rpadika mocta 1 oOYMCIEHHI
CEpeIHbOro piBHA 3a A00y. 3amucu crocTepiraya MnepeBipsAIOThCS HA TiIPOJIOTTYHIN
CTaHIli BiApa3y MICAS OTPUMAaHHA KHWKKM 3a MHUHYIUNA Micsaib. OO4YucIeHHS
3HaY€Hb PIBHS BOJAM TMPOBOAUTHCS IICIs TEPEBIPKM 1 BCTAHOBJICHHS 3HAYEHb
pPUBEACHb.

JIJisi KOHTPOJII0 MaTepialiiB CIOCTEPEXKEHb PEKOMEHIYEThCsl OynyBaTtu rpadik
3B'SI3Ky MK 3HAQUEHHSIMHU PIBHS BOJM HA CYCITHBOMY 1 IIbOMY MOCTaX (JMB. HIKYE).
[lin yac moOyaoBu Takux TpadikiB BUKOPUCTOBYIOTH Psii CIHOCTEPEXKEHb, SKi
OXOTUTIOIOTh 3HaYHO OUTBIIMHM Mepioj yacy, HIK TOM, KU CIPUYUHSE CYMHIB IIOA0
npuBeaeHb. KpiM rpadikiB 3B's13Ky, OyAyIOTh CyMIIlI€H] Y Yaci XpOHOJIOTT4HI Irpadiku
XOZy PIBHA BOAM 3a BCiMa MOCTaMM, NPHUKPIIUICHUMH [0 MEBHOI TiAPOJIOriYHOI
cTaHIii (puc. 8.1), 1 aHaNMI3YIOTh IXHIO Y3TOJI)KEHICTb.

Heysromxenuit xing piBHsS OyJe BKa3yBaTH Ha MOMEHTU 3MIHU TPHUBEACHD,
0COOJIMBOCTI LIMX 3MIH Ta iXHIO BennuuHy. [IpuBeneni no Hyns rpadika 3HaYEHHS
PIBHS BOJIM 3aMUCYIOTh YEPBOHUM YOPHUIIOM Y MOJIbOBUM KHMXKIII MOPS] 3 3alMCAMU
crocrepirada. 3 Mallix 1 IOAATKOBUX CIIOCTEPEKEHb PIBHS OOMPAIOTh €KCTpeMasbHI
3HAYEHHS — HABUII i HAHM>KY1 MICSIUHI.

[Ticns BuOIpKKM eKCTpeMajdbHUX 3HAYeHb MOPSAJ 31 3HAYEHHSMH PIBHS
MOKa3yl0Th YMOBHHUMHM 3HaKaMH KpH>KaHl yTBOpeHHsS. JlJis KOHTpOJIO Ta aHalizy
OCTaTOYHO BCTAHOBIIEHUX 3HAYEHb PIBHIB OYyIyIOTb KOMIUIEKCHUN Tpadik
PE3YNIbTATIB T1APOMETEOPOJIOTIUHUX CHOCTEepekeHb (puc. 8.2), Ha KU HAHOCATDH
TeMIlepaTypy MOBITPs 1 BOAM, PiBHI BOAM, a TaKOoX OMNaju, 3amac BOJMU Yy CHIrY,
BUCOTY CHIT'Y Ha JIbOAY, TOBIIMHY JIbOJY TOILIO.
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Pucynok 8.1 — CymimieHi rpadiku KoJMBaHHS PiBHS BOJAM:
1 — pigenv yb020 poxy, 2 — MaKCUMAaIbHUL PigeHb 3a CMPOK CNOCMEPENHCEHD,
3 — MIHIMATbHUL PiBEHb 3A CMPOK CNOCMEPEHCEHD,
4 — cepeonbocmamucmuyHull pigeHs

Tigoz Kout N= 11027

17 log 2007
Twod 7 8
5 . o wnogwa wibow . RO . owiogwa wa oh e e whogwa wi el  mE gte . wi_gwa . whi gwa whogwa whogwa wiogwae oma ool own_gw . - Farti 1N
20 %
15
10 2
5
Q Hsut
Kana 330 150 T T
1.0 \\
o0 N
s 300 bl
0.4
B2 L My
oo oy g -
200 i, %4 8
S
250 1
140
100 3 r
N [ \ﬁd el
5 B b e Shea ST AN
L VAL L AL [ L{"\__F(_ jV
150 1]
AHESpE teepane| mapT anpene Mai HHIHE WHONE SETYCT ceHTAOpE okTAGPE HoAlpE Aekatipe

Pucynok 8.2 — KommuiekcHuii rpadik pe3yabTaTiB ripoMeTeopOIOrTYHUX
CIIOCTEPEKHB
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JUisi MOCTIB 13 NOBHUM KOMIUIEKCOM TIIPOJIOTIYHUX CIOCTEPEKHb Ha Iei
rpadix (puc. 8.2) HAHOCATb €IEMEHTU PEKUMY PIUKH, 110 CIIOCTEPIratoThCs (BUTPATH
BOJIM, KQJTAMYTHICTb PIYOK TOLIO).

8.4 O0podka cTpivok camonucus

Jlo cknaay oOpoOKHU CTPIUKK CAMOIIKMCIIS PIBHS BXOJIUTD:

1) nepeBipka SIKOCTI 3aMHCYy;

2) po3MITKa 3alUCy JJIsl 3HaXO/I>)KEHHS 3HAY€Hb PIBHS;

3) 3HATTS OpAMHAT (BUCOT) PiBHIB 13 3aIUCY;

4) npuBeJEHHS MOKa3aHb CAMOIKCIIS 10 HYJIA rpadika;

5) cknagaHHs MICSAYHOI Ta pIYHOI TaOIUIlL PIBHIB.

VYcsa 06pobka BeneThest Ha camiid cTpidili. [lepeBipka SKOCTI 3aMKUCy MOJISATAE y
KPUTUYHOMY TEPEerisijl 3aMucy, BCTAHOBJICHHI HAABHOCTI Ha CTPIYlll KOHTPOJIBHHUX
BIIMITOK Ta IXHBOI BIATIOBIHOCTI 3aMucam y MOJILOBUN KHHKIIl, @ TAKOXK HAIKCIB 13
3a3HAYEHHSIM BOJHOIO 00'€KTa, IaTH U MO3HAYKU HYJS rpadika.

Po3miTka 3amucy moke OyTH 3po0OJsieHa yepe3 piBHI IHTEpBajau yacy abo 3a
XapakTepHUMH ToukaM. Crioci® po3MiTKH 3 piIBHUX IHTEpPBaJIiB 3aCTOCOBYETHCA Y pasi
IJJABHOTO XOAY PIBHA 3 BHAUICHHSM J000BOIO MaKCMMyMY Ta MiHIMyMy. Y pasi
PO3MITKHM 3aluCy 3a CIOCOOOM XapaKTepHUX TOUYOK HaMiYalOTh TOYKM Ha BCIX
BEpIIMHAX, 3allaJuHaxX 1 XapaKTepHUX IMepeiaomax JiHil 3anucy. Hezamexno Bin
NpUIHATOr0 croco0y HeoOX1HO BUBIpUTH 3amuc y yaci. Hep'sI3ka B yaci ycyBaeTbes

3HaueHHs pPIBHS 3HAXOMAATH 3a JIHIEIO 3aMUCYy AJIs KOXKHOI TOJMHU, 3HIMAIOYU
BIJIUTIKA BiJl HYJIA CTPIYKK a00 IHIIOI MOYATKOBOi opAauHATH. [ Bu3HAueHHS 1i€i
OpJMHATH CIAYTYIOTh BIJJIIKM PiBHS 32 KOHTPOJIBHUM BOJOMIPHUM IOCTOM, BUITMCAH1
Ha cTpiuli. SKmo cTpiuky Oyno po3MiueHO 3a CIOCOOOM XapakTEpPHUX TOYOK, TO
BIJTIKA PIBHA POOJATH Yy MICHAX 3apyOOK IMX TOYOK MO0 JIiHII 3amucy, a 4ac
BHU3HAYAIOTh 32 BHBIPEHOIO INKAJIOK Yacy. SKIIO MDK MOKa3aHHSAMHU TMOCTY 1
CaMOMMUCIIS € PI3HULA, TO BUSBICHY HEB'A3KY PO3HOCATH MPOMOPIIIAHO JIsI KOKHOTO
BIJIJTIKY PI1BHS 32 CTPIYKOIO Ta BIJUIIK 32 HEIO BIAMOBIIHO BUIPABIISIIOTH.

VYHacniok 00poOKu CTpIYKH OOYHUCIIOIOTH CEpelHii piBeHb 3a 00y Ta
BU3HAYAIOTh HAWUBUIIMK 1 HaiiHWK4ui 1000B1 piBHI. CepeaHiil n1000BHI piBEHb
BH3HAYAIOTh y TAKKX BUIAJIKaX:

1) y pa3i po3MITKH 3anUCy 4Yepe3 pPiBHI IHTEPBAIU — SIK CEpPEeHE apuPMETUUHE
3HAYEHHS BCIX BIIJIIKIB P1BHS;

2) y pa3l pO3MITKM 3alUCy 3a XapakTepHUMHU TOYKAMU — MUIIXOM
MiCYMOBYBAaHHS IUIONI, OOMEXKEHUX JIIHIEI0 PIBHS 3alKCy, MEXaMU IHTEpPBaJiB Ta
BICCIO Hacy, 1 MOJLTY OJepKaHOT CyMH Ha TPUBAJICTh 3aIUCY.

Cepenniii n000BUil piBeHb MOXHa TaKOXX BHU3HAYUTH I[LJIAHOMETPYBAaHHSIM
TLJI01II1, OOMEXKEHOT JIIHIEI0 3aMKCy, 13 MOAAJBIINM MOAIOM 11 Ha TOBXHUHY (abcIucy)
3armucy.

Ha pucynky 8.3 HaBeieHO 00pOOKY CTPIUKH CaMOIUCIIS.
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Pucynok 8.3 — O6po6ka cTpiuku caMOIUCIIS

VY pa3i 00poOKHU CTPIUYKM METOJOM XapaKTEpHUX TOYOK CEpeHiN piBeHb 3a
100y PO3paxoBYETHCA SIK CEpEIHIN 3BaXKEHH 3a PopMyIioro

H +H H —-H H —-H
% T, _# T, , Tl Bt/ i
H = , 8.1
cp.0o6 24 ( )
ne H;, H, .. H, — Bucotm DpiBHI B  XapaKTepHUX TOYKaX;

T12 153, ... Tyo1)-n — IPOMIKOK HACy MIXK CYCIAHIMU XapaKTEPHUMU TOYKaAMHU.
8.5 O0uuciaeHHs cepeaHix 1000BMX PiBHIB

OOGuucieHHsT CepeHbOr0 JOOOBOrO PIBHSA HEOOXIAHO MJIA MiAPAaXyHKY
CEepEeaHBOTO J100OBOTO CTOKY BOAW. Y BHIIQJKaxX, KOJW BHYTPIIIHBOJAOOOBUM Xif
piBHs BIACYTHIH ab0 BUpakeHHU ciabo, cepeqHid J000BHI piBEHb BU3HAYAIOTH SIK
cepeaHe apudMeTHUHE 3 BIJIIKIB piBHS 0 8 Ta 20 roguHax, a y pasi COCTEPEKCHHS B
OJIMH TEPMiH 3a cepeiHIi 10OO0BUI piBEeHh MPUINMAIOTh PIBEHbB, KU CIIOCTEPIraBCs O
8 roauHl. 3a HASABHICTIO JOJATKOBUX CIIOCTEPEKEHb CEpEeHIM J000BUN pIBEHBb
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OOYHUCIIOIOTh SK CepelHe apudMeThyHe 3 YCIX BLLIIKIB (32 YMOBHM pPIBHHX
IHTEpBAJIIB).

VY pasi ckinagHOTO T0OOBOTO XOAY PIBHSI HA TIPCHKHX pidKax JHOJOBHUKOBOTO
’KUBJICHHS, Y TUPJIOBUX JUISHKAX PIYOK, IO BMAJAIOTh B MPUIUBHI MOPS, & TAKOXK Ha
03epax 1 BOJOCXOBHUIIAX MiJ Yac JEHUBEIALIA 1 peryitoBaHHS CTOKY — HaJiiiHe
OOYHUCIIEHHS cepeaHbOro JOOOBOTO PIBHS MOKJIMBE TUIBKU 32 YMOBHU O€3MEpEPBHOIO
3aMmcy X0y PIBHS CAMOIMCIIEM.

8.6 Ckiiaganns piyHol Ta0auui Ta rpagiky KoJIMBaHb PIBHSA

CrocTepekeHHs 3a pIBHSAMHU BOJM 3a PIYHHMM HEepioj] 3BOASTHCS B TaOJUIIIO
«Illonenni piBH1 Bogu» (aam — HIPB), B aKy BUNHCYIOTHCS 3 00pOOJIEHUX MOITBOBUX
KHIDKOK PiBHI HaJ HyJieM Ipadiky MmocTa — cepe/iHi J000B1, a y pa3l 0JJHOCTPOKOBUX
CIIOCTEPEKEHHSIX — CIOCTepekeHl. SKII0 B MOJbOBUX KHWXKAX 3YCTPIYarOThCSA
MPOITYCKU B CIIOCTEPEKEHHSX, X MOKHA 3alIOBHUTH Y TaKUX BUIAJKAX:

a) TIpU TPOIycKax He OUIbINEe M'ATH AHIB — HUISXOM JIHIAHOT 1HTEPIOJISAIII],
AKIIO PIBHI B LIeH MEepioJl 3MIHIOBAJIMCS IJIABHO;

0) npu TpUBATIIMX NPONMyCKaxX 31 3HAYHUMHU KOJMBAHHSAMU PIBHA — 3a
rpadikom 3B'SI3Ky PiBHIB 13 HAKOIMKYUM MTOCTOM Ha LIH PIYIll.

VY Tabnuuio BOUCYIOTh TaKOX HAWBUINI W HaWHWXKYI PIBHI 31 CTPOKOBUX
CIIOCTEPEKEHD 32 KOKHUN OKPEMUHN MICSALb 1 PIK 3arajioM.

VY tabnuili SBUILA JTHOJOBOTO PEXKUMY Ta €K1 IHII XapaKTEPUCTUKU BOJHOTO
00'eKTa B1I3HAYAaIOTh YMOBHUMH MO3HAUYECHHSIMHU, SIKI IPOCTABIISIOTHCS MPABOPYY Bijl
3HaueHb piBHA (puc. 8.4).

? — 3abeperuy; “ — BOJIa T€Y€ MOBEPX JbOAY;
e —cajo; 15 - 3aKpaiHa;
X — pIAKHM HIYTOXIJT; ¥ — PyX JIbONY;
X —rycruil myroxin;
O — PIIKUH JILOOOXIA; A _ 3aTop;
b . 9
® — I'YCTHUil JIbOOOXIT; F — MIepIIUH 1 OCTaHHIN MapOXO/I;
— JIbOJOCTAB; — [IOYaTOK 1 KIHEIb JIICOCIUIABY.
5

Pucynok 8.4 — YMOBHI [M03HaYEHHS XapaKTEPUCTUK BOAHOTO 00’ €KTa

VY nmpumitkax 10 TaOauIll BKa3ylOTh CTPOKHU MEpPECUXaHHs abo mepemMep3aHHs
pIUKM y palioH1 MOCTa, a TaKOX TaKi SIBUIIA, IO MOSICHIOIOTH Pi3Ky 3MIHY BUCOTH
PIBHS: 3aXO0p, 3aTOp, po30ip Boau Ha 3poieHHs Toufo. Tadmumi IIPB ny6nikyroTbes
y TIAPOJIOTIYHUX IOPIYHUKAX.

3a manumu tabmuii IPB Oynyerbcst rpadik cepenHix A000BUX KOJMBaHb
pPIBHIB aHAJIOTIYHO 3a3HAYEHOMY Ha pHUCYHKY 8.1, Ha sSKOMY, KOPHCTYIOUHCH
YMOBHHUMHU NO3HaYeHHSAMU (puc. §8.4), moka3yloTh (a3u Jb0JI0BOT0 pexxuMy. Ko Ha
piuIll € JeKUIbKa BOJOMIPHUX TIOCTIB, TO JOLUIBHO OyayBaTu CyMilleHI Tpadiku
KOJMBaHb piBHA (puc. 8.1), MmO Jae 3MOry CyAUTH MNPO PO3BUTOK 1 MPOCYBaHHS
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PIYKOIO XBHJIb TTOBEH1 Ta MABOJAKIB, @ TAKOK PO OCOOJIMBOCTI PEKUMY PIBHS B Pi3HI
CE30HH POKY.

8.7 CnenianbHa 00po0Ka piBHIB

Marepianu cocTepekeHb 3a PIBHSIMU BOAM MOXYTh OyTH MMiJIJIaH1 JOIATKOBIM
00poOl11i, YHACIIIOK SKOI MOYHAa BCTAHOBUTH TaKe:

1) xapakTepHi piBHi,

2) MOBTOPIOBAHICTD 1 TPUBATICTh PIBHIB.

KpiM Toro, MoxxyTh OyTH BHU3HAU€HI1 CTAaTHUCTUYHI XapaKTEPUCTUKHU PIBHIB, a
TAaKOX TUIOBUN PO3MOJLI PIBHIB MPOTATOM POKY; I MUTAHHS PO3IIISAAIOTHCSA B
riIpoJIorii.

Xapaxkmepni pisni. Benuke npakTUYHE 3HAYEHHS MalOTh XapaKTepHI piBHI, K1
MOXXYTh OyTH BHU3HAY€H1 SIK JUIsl KOKHOTO POKY OKpeMO, Tak 1 JIjisi 6aratopiuHoro
nepiojly. B octaHHbOMY BUINAJIKY SISl KO)KHOT'O XapaKTEPHOTO PIBHS BKA3ye€ThCs Oro
cepeaHe 6aratopiyHe 1 TpaHUYH1 3HAYEHHS — HIDKY1 i BUIIII.

J1J1sl KO’KHOTO POKY BCTAHOBITIOETHCS TAKe:

1) BULM# piuHMIA PIBEHD 1 JaTa HOro HACTAHHS;

2) HWKYMI pIYHUHN pPiBEHb 1 JaTa Oro HACTaHHS;

3) piBeHb, 3a SIKOTO piuKa OUUCTHIIACA BiJ JIbOAY, Ta HOTO /1aTa;

4) piBeHb, 3a SIKOTO MOYaJH 3'ABIATUCS KPH>KaH1 YTBOPEHHS, 1 Oro jarta.

JUIsi KOXHOTO XapaKTepHOTO pIBHS 3HAXOASATh TaKi TEPMIHM HACTaHHS:
HallpaHHIIMKA, HalicepenHiui 1 HaWni3HimMi. KpaliHi TepMiHM HacTaHHS TOTO YU
HIIIOT'0 XapaKTEPHOIo PiBHSA OOMPAIOTh 13 PIYHUX TaOJIUIb PIBHIB, @ CEPEHI CTPOKU
00YuCIOTh. [ 0o0uMcleHHsT cepeHIX CTPOKIB IMEBHOIO0 XapaKTEpHOTO piBHA,
KOJIM B OKpEMi POKHM BIH CIOCTEpIra€TbCs B PI3HI MICsIl, HEOOXITHO TEPMIHU
KOXHOTO POKY MPUBOAUTH JI0 MOYATKY POKY a00 /10 OJTHOT'O HAMPAHHIIIOTO MICALS, a
Mi3HIle 00YUCIUTH cepeHio AaTy. Hanpukmnan, Ko piBeHb BECHSHOTO BOJOMULISA
MPUXOJIUTHCS 3a M'SITh POKIB Ha Taki Tepminu: 5/1V, 30/111, 25/11, 5/IV 1 15/111, To,
HABOJSYH 111 IaTH J0 MOYATKY POKY, OTPUMAEMO TaKE:

JlaTa piBHS BOJIONLLIA Yucno AHIB BiJf TOYATKY POKY

5/1IV 95
30/111 89
25/11 56
5/1IV 95
15/111 74

VYcporo 409

[1in yac mpuBeAEHHS CTPOKIB /10 MOYATKY POKY CEpeAHIN JeHb HACTAHHS PIBHS

409

BECHSIHOTO BOJIOT LIS oyne 5 =82 TTH1, a cepenHs naTa

82 —31(1) - 28(11) = 23(III) .
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lloemoprosanicme ma mpusanicme pieHie. Y pa3i eKcIUlyaTalii piyok
(cyaHOMIAaBCTBO, CIUIaB, 3pPOIICHHS TOIIO), a TAaKOX I 4Yac MPOCKTyBaHHS
TIPOTEXHIYHUX CIOPYA HEOOXIHO 3HATH MOBTOPIOBAHICTh (4ACTOTY) PIBHIB Ta iXHIO
TPUBATICTh (3a0€3MEUYEHICTh) CTOSHHS B MEBHUX BHUCOTHHUX 30Hax. [ns mporo
OyaytoTh rpadiki MOBTOPIOBAHOCTI Ta TPHUBAJIOCTI piBHIB. ['padiku LbOTO THUIY
MOXXYTh OyTH MOOYyIOBaH1 SIK JUIsl LUJIOTO POKY, TaK 1 JJii OKPEMOIro HOro mepiogy
(3UMOBOT0, JIITHROTO) a00 ISl MEPioJiB BECHIHOTO W OCIHHBOTO JIbOJ0XO/1B. BoHM
MOXXYTh OyTH MOOY/I0OBaHI Ha MIJACTaBl 0OPOOKU PIBHIB 32 OKPEMUH PIK, a TAKOXK 3a
OaratopiuHui Nepio.

Jlis miipaxyHKy TOBTOPIOBAHOCTi, a00 YacTOTU CTOSIHHS PIBHIB, aMIUIITyAa
iXHBOTO KOJIMBAHHS PO30MBAETHCS 32 BUCOTOIO HA PIBHOBEIIMKI iHTEpBaiu yepe3 5—50
CM 3aJIeKHO BiJl 3araJIbHOI aMIUTITYJU KOJKMBaHb PiBHSA. [liIpaxyHKH Be1yTh HUISIXOM
BUOIPKM BIAMOBIIHMX JAHUX 13 pIiYHUX Tabuuub piBHIB. Pe3ynpraté BHOIpKH
3aHOCATh Yy BIAOMICTb, J€ PIBHI B IHTE€pPBaJax 3pYYHO PO3MILIYBATH B MOPAJKY
crajaHHs.

Ha rpadiky moBTOproBaHOCTI (4aCTOTH) 1 TPUBAIOCTI (3a0€3MeYeHOCT]) PiBHIB
(puc. 8.5) TOUKM MOBTOPIOBAHOCTI BIAKIAAAI0Th Y CEPEANHI BIAMOBIIHOTO 1IHTEPBAIY,
a TOYKU TPUBAJIOCTI — y KIHIII IHTEpBalLy. 3 pUCyHKa 8.5 BUJHO, 1110 KPUBA TPUBAIOCTI
€ IHTETrpaJIoM KpUBOi MOBTOPIOBAHOCTI.
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Pucynok 8.5 — KpuBi moBTOpIOBAHOCTI (4ACTOTH) Ta TPUBAJIOCTI (3a0€3MEUEHOCT1)

pIBHS:
—4— — HUIICUIU PIBEHb 800U,
B —3a0e3neueHicmy,
— BUWULL PIBEHb BOOU,
sennee —ygemoma

JJist IOPIBHSIHHS PE3yJIbTATIB OOYKCIIEHb TPUBAIOCTI PIBHIB, IO HAJEXaTh 10
NepiojliB  pi3HOT TPHUBAJIOCTI, 3PYYHO Ha oOcCi abCIHMC TPUBAIICTb BUPAXKATU Y
B1JICOTKaX BiJ] yChOTO MIEPIOY.
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8.8 I'pagik 3B’sA3KY BiANOBIHNX PIBHIB ABOX BOJAOMipHMX IOCTIB

Buie 3a3naudanocs, mo Juisi 3alIOBHEHHS MPONYCKIB y CHOCTEPEKEHHSAX Ha
OJIHOMY 3 BOJIOMIPHUX MOCTIB, a TAKOXK JJIsI BUIIPABIICHHS] IOMUJIKOBUX P1BHIB MOXHA
cKopucTaThcs rpadikoM 3B’ 3Ky BIATIOBIIHUX PIBHIB.

Ha pucynky 8.6 300paxeHo, 10 KOJMBaHHS pIBHIB Ha JIBOX IIOCTax,
pO3TalIOBaHUX HA OJHIN pIdIll HA HEBEJIUKIN BIJICTaH1 OJUH Bil OJHOTO, BUABISIOTH
OYEBUJHY NOMIOHICTh Yy 3arajibHUX oOpucax 1 B OCOOJMBOCTI B pO3TalllyBaHHI
XapaKTepHUX TOUOK (TpeOeH1 MaBOAKIB, HU3UHU 3aIlaIuH).

/
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—4—pepxXHIInocT —M-HIDKHII IOCT

Pucynok 8.6 — Cxema 10 BU3HA4YCHHS BIATIOBITHUX PiBHIB

PiBH1 ABOX MOpPIBHIOBAaHUX MYHKTIB, IO BIAMOBITAIOTH OJHOPIAHUM (azam,
HA3UBAIOTbCA GIONO0GIOHUMY. Y 4Yaci BIANOBIIHI PiBHI ABOX MOCTIB 3pYLIEHI, IO
OOYMOBIIIOETHCS YacoM JOOITaHHS BOAM Bl BEPXHHOTO IOCTa JO HHKHBOTO.
[ToOynoBa rpadika 3B’s3Ky BIAMOBIIHUX PIBHIB JJI JABOX MOCTIB BUKOHYETHCS TaK:
napHi 3HA4eHHS BIANOBIAHUX PIBHIB HaHOCATh Ha rpadik (puc. 8.7), HA SKOMY IO
BEPTUKAJBHIA OCI pO3TallOBaHAa IlKajda pIiBHIB BEPXHBOTO IMOCTa, a IO
TOPU30HTAIBHIN — HUKHBOTO.

HaneceHi TOukM 3’€IHYIOTH MpsiMOIO ab0 KPUBOIO JIIHIEIO 3B’S3Ky. Marouu
Oe3rnepepBHi CIOCTEPEKEHHS 32 PIBHSAMHU IO OJTHOMY 3 IOCTIB, MOXKHA 3allOBHUTHU
MPOMYIIEH] CIOCTEPEKEHHS IS 1HIIOTO IMocTa. Y pa3l 3HaYHUX BIACTaHEH Mix
MOoCTaMM HEOOXiTHO Tif vac nmoOynoBu rpadika 3B’S3Ky BIANOBIAHUX PIBHIB
BpPaxoBYBaTH yac AOOIraHHS OKPEMO JUIsl MEepioAiB MiAHOMY 1 Cllay PIBHIB.
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Pucynok 8.7 — I'padik 3B’s13Ky BiINOBITHUX PIBHIB

3B’S30K PIBHIB BOJ IOCTIB Ja€ 3MOTY BIJIHOBUTH OaraToOpiuHi KOJMBAHHS 1
OOYHUCIHUTH XapaKTEepHI 3HAYEHHsSI PIBHSA OJHOrO ToOcTa (HANPHUKIAZ, TUMYAacOBO
PO3TOPHYTOI'0 B CTBOP1 MPOEKTOBAHOI CIIOPY/IM) 32 TaHUMHM THIIIOTO HAMOIMAKYOro Ha
I1{ pivIli MOCTIMHOrO BOJ MOCTA.

IIuTaHHA 118 CAMOKOHTP0JII0

1. HaBeniTh ckiaa Ta TEPMIHU CHIOCTEPEKEHb.

2. SIx 1 B AKiH MOCIOBHOCTI BUKOHYIOTHCS CIIOCTEPEKECHHS HA BOJOMIPHOMY
nocry?

3. Ik BUKOHY€TbCS 00pOOKa pe3yabTaTiB BOJOMIPHUX CIIOCTEPEKEHb Ta
CTPI4OK caMonucis?

4. HaBeniTh anropuT™M OOYMCIEHHS CepeAHiX J00OBUX PIBHIB 1 CKIaJaHHS
piuHOi Tabnuill Ta rpadiky KOJIMBaHb PiBHA.

5. 3 sIKOI0 METOIO Ta KOJIM MPOBOAMUTHCS CHeliajdbHa 00poOKa piBHIB?

6. HaBenith rpadik 3B 53Ky BiINOBIIHUX PIBHIB JBOX BOJOMIPHUX MOCTIB 1
naiTe Moro KOpOTKy XapaKTepUCTHUKY.

TEMA 9 IOHATTSA PO METOAU BUSHAUYEHHSA I'I IPOJIOT'TYHUX
XAPAKTEPUCTHK

PosrnsitHemo Taki TONOBHI TIAPOJIOTIYHI  XapaKTEPUCTHKU TEXHOTE€HHO-
HaBaHTAXEHO1 TEPUTOPII:

1. Xapaxmepucmuxu piuno2o cmoxy maxi:

— IIap CepeHbOro 6araTopiyHOTO CTOKY;

— pIYHMI mIap CTOKY 3a/1aHOi 3a0€3MeYeHOCTI;

— IIap MOBHOTO (TOBEPXHEBOIO Ta MiJ36MHOT'0) CTOKY 32 PIK;

— cepenHii 6araTopiyHuM CTIK;
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— TIOBHUU MOBEPXHEBHM CTIK 3a7]aHO1 3a0€31eUEHOCTI;

— BWIIAPOBYBAaHHA 3 PO3IJISHYTOI TepuTopii (cepegHpbobaraTtopiuHe abo
3aJ1aHoi 3a0€3MeUeHOCTI);

— BeJHMYMHA CHIr03amacis;

— 00'eM pIYHOTO CTOKY.

2. Xapaxmepucmuku ce30HHO20 CMOKY:

— IIap MOBEPXHEBOT0 CTOKY 3a JIITHbO-OCIHHIN NEPioJ] POKY;

— Imap TOBHOTO  CTOKY 3a  OKpeMud  Micalnb  (BHOKPEMJICHHMA
BHYTPIIIHbOPIYHUM epiox).

3. Xapaxmepucmuku MakcumaibHO20 CMOKY, 30Kpema 6eCHIH020 6000NINs

maki:

— CcepejHiil map BECHSHOTO BOIOIIILIS;

— Iap MOBEPXHEBOT'O CTOKY BECHSIHOT'O BOJIOIIILIS;

— 00'eM BECHSHOT'O BOJOITLILIS;

— MaKCUMaJbHI BUTPATH BECHSIHOTO BOOILLIA WMOBIPHOCTI MEPEBUIIICHHS
P %;

— yac J00iraHHs MaKCUMAaJIbHOi BUTPATH BOAM BECHSIHOI'O BOJOMUUIS 33/1aHO1
3a0€3Me4YeHOCTI 0 3aMUKAIILHOTO CTBOPY;

— MakcuMajbHa BHUTpaTa JONIOBOTO MAaBOJAKY 3aJaHoi 3a0e3leyeHoCTi B
3aMHUKaJIbHOMY CTBOPI.

OTpumMaHi XapaKTEepPUCTUKU MOXYTb OyTH BHUKOPHMCTaH1 SIK BUXIIHI AaHl y
MOJANBIINX BOJOTOCIOAAPCHKUX PO3PAXYHKAX, PO3POOIEHHI KOMILIEKCIB 3aXO1B
II0JI0 PalliOHAJIBHOTO BOJ0O0OJAIITYBAHHS TEXHOTC€HHO-HABAHTAXKEHOI TEPUTOPITi,
PO3pOOJIEHHI KOMIUIEKCHOI TipOJOro-riporeoAMHaMI4HOi MOJIeNll TEPUTOPIi, TaK 1
i Yac CTBOPEHHS a00 ONTHMI3allil CUCTEMH 1HXEHEPHOTO 3aXMUCTY MPUPOJHUX BOJL
BiJl 3a0pyTHEHHS.

9.1 I'inpoJ1oriyHi XapaKTepHUCTHKHU PiYHOI0 CTOKY
9.1.1 lllap cepeonvoco bazamopiuno2o nogepxneso2o CmokKy

[lap cepenHBbOTO GAraTOPIYHOTO MOBEPXHEBOTO CTOKY 3 BOA0300py B cepeauHi
TepuTopii 00’ €kTa 260 31 BChOro 00’ €KTY BU3HAYAETHCS 32 (OPMYIIOIO

Y=o, P, M, 9.1)
I€ O — CEpeNHE 3HAa4YeHHA Koe(ili€eHTa PIYHOrO IOBEPXHEBOIO CTOKY 3
BOZ0300py Ha TEXHOT€HHO-HaBaHTakeHUX Tepuropisx (mami — THT); P — cepenus
OaratopiyHa piyHa cyma omajiB (MM), siKa BU3HAYAETHCS 3a JAHHUMHU CIIOCTEPEIKEHb
Ha HAOMMHKYMX METEOCTAHIIISX (3 BBEJACHHSIM TOMPABOK Ha 3MOYYBaHHS, BUTYBaHHS
To1io) abo 3a kaptoro [1].
Cepenne 3HaueHHs! Koe(illieHTa pIYHOTO MOBEPXHEBOr'O CTOKY 3 BOA0300pY B
MeKaxX TepUTopii 00'ekTa abo 31 BCHOro 00'€KTa O, PO3PAXOBYETHCA 3a (POPMYJIIOIO
[4, 12]

acp:(al'ﬁ+a1'ﬁ+"'+an' n)' 9.2)

1
F)
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e o; a .. @, — KOe(IUIEHTH PIYHOTO MOBEPXHEBOIO CTOKY 3 PI3HUX BHUIIB
MOBEPXOHb TEPUTOPIi, 3HAUECHHS SKUX HaBeneHo y Tabmuui 9.1; f;, /5, ... f, — o
PI3HHUX BUJIB MOBEPXOHb (KOMIUIEKCIB, IO (POPMYIOThH CTIK) PO3IIIAHYTO1 TEPUTOPIi,
KM (ra), siKi BU3HAYAIOTHCS 3a MUIAHOM MicIiieBOCTI Macmtabom Big 1:500 mo 1:5000;
F — 3araipHa IUIOIIA BHALICHOTO BHYTPIIHBOr0 BOg0360py a6o Beiei THT, km” (ra).

Jlist oKpeMuX TUIoN] 1 KOMIUIEKCIB, sIKI (POPMYIOTH CTIK Ta CTAHOBIATH COOOIO
NPUPOAHI, IlI€ HEe 3MIHEHI, MOBEpXHI abo MOBepxHI, OJMU3BKI 3a (HOpMyBaHHSIM
MOBEPXHEBOI'O0 CTOKY JI0 MPHUPOAHUX, KOEQIIEHTH PIYHOTO TMOBEPXHEBOI'O CTOKY
MPUIMAIOThCA 332 aHAJNOTIE0 3 MPUPOJHUMU JIaHAmadTaMyd BIAMOBIIHOI MPUPOIHOT
30HM 200 BiJIMOBIIHOTO piuKOBOrO Oaceiny [1].

Tabmuus 9.1 — VYcepenHeHi 3HauYeHHsS KOEQIIEHTIB PIYHOIO MOBEPXHEBOTO
CTOKY 0O JUISl pI3HUX BU/JIIB TOBEPXOHb

Pi3HOBUM MOBEpXHI o [TpumiTka
1 2 3
Kpisni 0,80-0.95 I[Jiﬂ Maike IUIaCKUX KpOBEJb
a=0,80
3aJIe’KHO BiJ CTaHy MOKPUTTS ISt
AchanbToOETOHHI MOKPUTTS 0,80-0,90 | crapux, 3pyHHOBaHUX MOKPHUTTIB
a=0,80

AxBaTopii BOJOTOKIB (KIOBETH,

0,70 —
KaHaBH, KaHAJIU TOIIO)

3aie’kHO Bl MEXaHIYHOTO CKJIay
Bigkocu HacumiB, BigBaiiB, 1amM0 0,50-0,65 | maTepiaty moBepXxH1 ISl OUIBII
nopuctux marepiainis o = 0,50

Bbpyiari MocToBI Ta 4OpHi Jliist me6eHeBUX MOPUCTUX

: : 0,50-0,60 .
11e0eHeBl NOKPUTTSI 1OPIr mokpuTTiB o = 0,50

BpykoBaHi MOCTOBI 0,45 —

[IleOeneB1 MOKPUTTSI, HEOOPOOIICH1

B’SDKYYHMH MatepiajgamMu 0,40 -
['paBiiiHi NOKpUTTSA 0,30 —
['pyHTOB1 MOBEpPXHI (CIJIAHOBAH1) 0,20 —
Hecnianosani, HEYIIUbHEH1 0.15 B
BIJIBAJIA ’

3axapallleHi HacuIHI TOBEPXHI,

MOKPUTI TpaB'sTHUCTOO 0,15 —
POCJIIMHHICTIO

I'azonn 0,10 —

9.1.2 Piunuii wiap cmoky 3a0anoi 3a6e3neueHocmi

Piunuii map cToky 3amaHoi 3a0e3MeYeHOCTI PO3PAXOBYETHCS AaHAJIOTIYHO
pIYHOMY CepeIHhO0AraTOPIYHOMY CTOKY 3a (HOPMYJIOI0
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Y = acp .PP% 9 MM) (93)

ne Ppo;, — piuHa cyMa omajiB 3a/1aHoi 3a0€3MeUYeHOCT1, MM.

Piyni cymu onazaiB 3a7aHoi 3a0€3ME€YEHOCTI BUSHAYAIOTHCS Yepe3 KOoePIieHTH
nepexony (Kp) Bif cepeHix 0araTOpiYHUX PIYHUX BEJIMYMUH OMAAIB JI0 OMAaJiB Pi3HOT
3a0€3Me4eHOCTI AJI PI3HUX TEPUTOPiH [1] 3a 3asIeKHICTIO

P, =P-K,, v, (9.4)
3a0€3MeueHOCT1 CTOKY BIAMOBIIAIOTH 3a0€3MEUEHOCTSIM OTaIiB.

9.1.3 llap noenozo (nosepxnegozo i ni03eMH0O20) CMOK) 3a PiK

Benmuuuna nosroro croky Ha THT po3paxoByeThes, KO Mepeka BHYTPIIIHIX
BOJIOTOKIB OubIiie, HiXK Ha 90 % apeHye BCIO TOBIIY MAaCHUBY, 110 JOCHIIKYETHCS.
Lllap nosnoco cmoxy (cepeouiii bacamopiynuii) BU3SHAYAETHCA 32 (HOPMYIIO0

Y =P-E+AS,mum, (9.5)

Nno6H

ne P — cyma omajiB 3a pik cepenHst OaraTopiuHa, MM; £ — BUMAapOBYBaHHS 3a PIK
cepenHe OaraTopiuHe, MM; AS — 3MiHa CHIro3amnaciB Ha pO3MVISIHYTIA TepUTOpii, sSKa
BHU3HAYAETHCA 32 JOMOMOT0I0 TAKHX MPUPOJHUX (PAKTOPiB: BETUUYMHA OIaJ(iB, BITPOBE
nepeHeceHHs 1 BBe3eHHS (BUBE3EHHS ) J0JJaTKOBUX O0CSTIB CHITOBUX Mac, MM.

Cyma omaniB P BH3HA4Ya€ThCs 32 JAHUMH CIOCTEPEKEHb Ha HAWOMMKYMX
METEOCTaHIIIAX (3 BBEJACHHSIM HEOOXIJHUX MOMPABOK) abo 3a kapToro [1].

Bennuuny BumapoByBaHHS 3a pIK JUIsl BClEl TepuTOpli YKpaiHU MOXHa
OTpUMaTHU

E
E = EO ) L (96)
EO
ne Ey — piuHe BuUmapoByBaHHs (cepenHe OaratopiuHe), MM [1]; T BITHOCHE

0
BUMApOBYBaHHA |1 ].
3MiHa CHIro3amaciB 3a paxyHOK BITPOBOT'O MEPEHOCY CHITY AS po3paxoBYeEThCS
3a GOpMyJII0I0

AS=K_-(P.—E.),mm, (9.7)

ne P, — cyma omaJiB 3a XOJIOJAHHWM TepioJ pOKy, L0 BU3HAYAETHCS 3a JNaHUMHU
HaNHOMMKYOT MeTeocTaHLli, MM; £y — BUITApOBYBAaHHSA 32 XOJIOAHUMN NEPIO] POKY, MM.

st 06'ekTa, M0 CTAHOBUTH TEPUKOH, BPAXOBYIOUM HOTr0 KPYTICTh 1 BUCOTY,
K., npubnuzno nopisaioe 0,20 — 0,40 (st OUIBII BHUCOKMX 1 KPYTUX TEPUKOHIB
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npuiiMaloTbcs MeHInl 3HaudeHHs). s o0'ekrta, 1m0 CTaHOBUTH KOTIOBaH, K,
npubnauszno aopiHoe 0,10 — 1,10 (3anexHO BiJ IMHUPUHU, TTUOMHHU KOTJIOBAaHY 1
KPYTM3HM Ta €KCHO3WIIi CXWJiB, HANpUKIAJ, IS HETJTMOOKUX KOTJIOBaHIB 13
MOJIOTMMHM  yYKOCAMM ¥  BEJIMKOIO IUIOLICI0 TNPUWMAETHCS MEHIIE 3HAYEHHS
Koe(ilienTa).

Toenuti cepeoHbobazamopiutulL cmix 3a0anoi  3abe3neueHocmi
PO3paxoBYETHCS 32 (POPMYIIOIO

Y =Y K,, mm, (9.8)

noem,P% noeu

1€ Y06, — CEpEHIN OaraTOpiuHMIA 11ap MOBHOTO CTOKY, PO3paxoBaHUi 3a (popmMyIioro
(9.5); Kp— xoedilieHT nepexoy BiJ cepeHiX 0araTopiyHUX pIYHUX BEIUYHMH OMaIB
710 onaiB pi3HO1 3a0e31meueHoCT! A TepuTopii [1].

Cepennst 6aratopiyHa BeJIMYMHA BUMAPOBYBaHHS E NIl TOBEPXOHb, OJIU3bKUX
710 TIPUPOJHUX, 32 OKPEMHI MICSIb PO3PAaXOBYETHCS 32 TAKUMH (POPMYIIAMMU:

M +M
E = E,, K110 # >M ; 9.9)
M +M M +M
E=EO'217K2,5IKLHO #SM,{, (9.10)

ne E, Ey — BIANOBIZHO BUMNApOBYBAaHHS 1 BHUIIAPOBYBAHICTb, MM; M — BeIMYMHA

KPUTUYHOI BOJIOTOCTI METPOBOro Iapy TpyHTY, MMm; M;, M,, — TOpOAyKTUBHI

BOJIOr03alacu TPYHTY BIAMOBIIHO HAa TOYATOK 1 KIHELb MICSIS, MM;
BumnapoByBaHicTh BU3HAYAETHCS 32 (POPMYJIIOIO

E,=K-3xd,vmm (9.11)

ne >d — cyma cepeaHbOm000BHX AedilUTIB BOJOrOCTI MOBITPsA (3a JaHHUMH
CIIOCTEPEKEHb Ha HAWOIMKUYMX METEOCTAHIIISIX) 3a PO3paxXyHKOBHM Tmiepioa y n Aio,
MM; K — O10JIOTTUHHUNA KOE(IIIEHT BUMAPOBYBAHOCTI, 3aJIEXKUTh BiJl 4acy pOKYy W
PI3HOBU]lY MOBEPXHI (J11 MICI[b pO3MIILLIEHHS BIiAX0/iB Koe(iieHT K npuilMaeTbCs
JUTSL «4OPHOTOY» Mapa abo JyroBoi pOCIMHHOCTI).

BumnapoByBaHIiCTb MOXKHA TaKO>X BHM3HAUUTH 3a rpadikamMu 3aJeKHOCTI BIJ
BUIIAPOBYBAHOCT1 Je(ILMUTY BOJIOTOCTI MOBITPS B OKpeMi MicAll s PI3HUX
MIPUPOJIHUX 30H [1].

3a XONOAHWM TMepioJ POKY B YMOBax BIACYTHOCTI CHITOBOTO MOKPHUBY
BUIMAPOBYBAHICTh HA 3a3HAYCHIN TEPUTOPIT PO3PAXOBYETHCS 32 3ATCHKHICTIO

E,=055-d, n, (9.12)

Jie n — TPUBAJIICTh XOJIOJTHOT'O Tepiony, Ai0.
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3a HaAsSBHOCTI CHIIBOrO MOKPOBY BUIIAPOBYBAHICThH 32 XOJOJHHMM MEPiosl poKy
BU3HAYA€THCS 3a POPMYJIIOL0

E,=037-d, -n. (9.13)

Kputndyny BOJIOTICTH JUISl MPUPOJHUX TPYHTIB MOKHA BU3HAYHUTH 3a TaKOIO
3JIEKHICTIO:

M =08-M, (9.14)

ne M, — HaliMeHIIIa PO IyKTUBHA BOJIOTOEMHICTh, MM.

IIpooykmuena 6on0c0emHicms — TPOAYKTUBHI 3allac BOJIOTH B METPOBOMY
mapi TPYHTY ISl PI3HMX 30H YKpaiHU 3 ypaxXyBaHHSIM MEXaHIYHOTO CKJIaIy
130JTI0BAJIBHUX IIapiB MpUKMaroThes 3a [1], a 3aJexHO BiJ CE30HY POKY — 3a
tabmumero [1].

9.2 I'iapoJioriyHi XapaKTepUCTUKUA BHYTPIIIHBOPIiYHOI0 CTOKY

lllap nosepxmneeoco cmoky 3a JNiMHbO-OCIHIU nepiod poKy BU3HAYAETHCS 3a
hopmyIior

Y =a,, P, v, (9.15)

g

1€ Ocp, — CEPENHE 3HAYCHHS KOe(]IlI€HTa JITHHO-OCIHHBOIO IOBEPXHEBOI'O CTOKY 3
BOI0300py B Mexax Horo teputopii abo 3 yciei Tepuropii; P, — cyma omauiB 3a
JITHBO-OCIHHIM MEPIOJI, MM.

Cepenne 3HaueHHS Koe(illleHTa JIITHbO-OCIHHBOTO MOBEPXHEBOTO CTOKY 3
BOJI0300pY B MeKax TepuUTOpii 00'ekTa abo 31 BChOT0 00'€KTa a\ , PO3PAXOBYETHCA 3a
dhopmyIior

1
a@=Wmﬁ+%yﬁ+m+%fﬂ)E, (9.16)

1€ Oy Oy ... Op; — KOSDIMIEHTH JITHRO-OCIHHBOTO MOBEPXHEBOTO CTOKY 3 PI3HUX
BU/IIB TIOBEPXOHb TEPUTOPIi 00’ €KTY PO3MILEHHS BIAXOMIB; f1, fo, ... fn; F' — T1 cami
MO3HAYCHHS, 1110 i y hopmyii (9.2).

KoedimienTn niTHHO-OCIHHBOTO TIOBEPXHEBOI'O CTOKY 3 PI3HMX BH/IIB
MOBEPXOHB TEPUTOPii 00’ €KTa PO3MIIIEHHS B1IXO/11B 00UpatoThCs 3 Tadnuii 9.2 [1].
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Tabmuma 9.2 — OcepeaHeHi 3Ha4YeHHS KOE(DIIEHTIB JIITHbO-OCIHHBOTO
MOBEPXHEBOI'O CTOKY @, 13 PI3HUX BU/JIIB IOBEPXOHb

IToBepxHs 0y [TpumiTka
. JIS1 KPOBJI1 3 MEHIIUM YXWJIOM MPUHMAETHCA
Kpismi 0,60-0,80 | /¥ KP y P
MEHIIE 3HAYEHHS 0,
. 3aJie’KHO BiJl CTaHY MOKPUTTS AJIA CTapuX
AcdanbToOeTOHHI . Y HORp A PHX,
0,60-0,75 3pyHHOBaHUX IMOKPUTTIB PEKOMEHIYETHCS
MOKPUTTS
o, = 0,60
BpykoBaHi MOCTOBI 0,40 —
: : ISl CWJIBHO 3aXapalleHnX HeCIUIaHOBaHUX
I'pyHTOBI1 MOBEPXHI 0,02-0,16 A P
ITOBEPXOHb PEKOMEHY€eTheA o = 0,02
I'azonn 0,10 —

[ToBepxHeBHIl CTIK Ha TEPUTOPIl BHACTIIOK MIAHATTA piBHA (GUIBTPATy 10
JI€HHOT MOBEPXH1 PO3PAaXOBYETHCA 32 HOPMYIIOIO

Y,,=P,—E —10°u-H,—AM, ~AM, my, (9.17)

nos.g

ne P,, — atmocdepHi omaau, IO BHIIAIH 33 PO3PAXYHKOBHMH IIEPIOA, MM;
E,, — cymMapHe BHMIIapOBYBaHHs 3a PO3paXyHKOBHH Iepiof, MM; [ — KOE(DIIIEHT
BOJOBiNAaul; H, — piBeHb IMIJ3€MHHUX BOJI HAa TIOYATOK BHUITAJIHHS JOIIY, M;
AM; — modaTKkoBa BOJOaKyMYyJlOBajbHa €MHICTh TPYHTIB (Mac BIAXOMIB), MM;
AM,, — BoJI0aKyMyJII0I0Ya EMHICTh TOBEPXHI 3aJIEKHO BiJ 11 CTaHY, MM.

Llap nognozo cmoky 3a okpemutl Micayb ab0 GUOKpEMIEHUL 8CepeOUHi piuHUl
nepioo (cepeouiii b6acamopiunuti ma 3a0auoi 3abe3neyeHocmi) BU3HAYAETHCA 3a
dhopmyIior

Y =P-—E+AS, um, (9.18)

Nno6H
ne P — cyma omajiB 3a Micsib a00 3a BUJIUJICHUH niepioA (cepeHst baraTtopiuHa
a00 3a/aHoi 3a06e31eyeHocTl), MM; £ — BUIIapOBYBaHHS 3a MICSIb 200 3a BUIUICHUN
nepion (cepenHe OaraTtopiuHe a0o 3amaHoi 3abesmedeHocTti), MMm; AS — 3MiHa

CHIT03araciB MUIIXOM BITPOBOTO MEPEHECEHHs CHITY 3 TepUTOPii Ha TepuTopito (3a
HasIBHICTIO CHITOBOT'O MOKPHUBY) a00 3aBe3€HOr0 (BUBE3EHOT0) 330BHI, MM.

9.3 MakcuMaIbHUM CTIK
9.3.1 I'ioponoeiuni xapaxmepucmuKku 8eCHAHO20 8000NILIA

Cepenniii O0araTtopiyHMii 1mIAP BECHSAHOr0 BOAONLLIA (MABOAKY) IS
TEPUTOPIi, L0 PO3TISAAETbCS, ad0 BHOKPEMIICHOTO BCEPEIMHI Hel BOJ0300py
(3a ymoBH, 1110 ypOaHi30BaHi TepUTOPIi 3aliMaroTh He OuTbie 35 % 3aradbHOT IUIOIIN)
BU3HAYA€THCA 32 (OPMYIIOI0
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Y, =Y, 90,, mm, (9.19)

ne Yop — cepeaHiil OaratopiyHuUM Iap BECHSAHOrO BojaonuLIs (0e3 3pi3aHHs
IPYHTOBOT'O JKHMBJICHHS), MM; Oy — MOMPABOYHUN KOE(QIIIEHT 10 CEPEIHBOIO IIapy
CTOKYy (00’€My) BECHSHOTO BOJIONULIA, SKUH BpaxoBYE BIUIMB YpOaHI30BaHOI
TEPUTOPIi.

Cepenniil 6aratopiuHuii map BECHIHOTO BOAOMULIS BU3HAYAETHCS 32 KapTaMH,
K1 HaBeaeH1 y [1].

Benuunna mnonpaBoyHOro KoeQili€eHTYy oy IO CEpeJHBOrO WIapy CTOKY
(00’eMy) BECHSAHOTO BOAOMULISA PO3PAXOBYETHCSA 32 (HOPMYIIOIO

8, =1+0,02- .., (9.20)

1€ fyme; — MoMa ypOaHI30BaHOI TEPUTOPIi y BIACOTKAX Bl 3arajbHOI ILUIONIH
BOJ10300DY.

IIlap mNOBEPXHEBOI0 CTOKY BECHSIHOTO BOMOMIJUIA JUII TEXHOTCHHO-
HAaBaHTAXCHUX TEPUTOPIH BU3HAYAETHCS 32 POPMYIIOIO

Y;.nos = acp.s ) Px > MM’ (921)
1€ Ocpe — CEPENHE 3HAYCHHS KOE(]ILIEHTY BECHAHOIO IOBEPXHEBOTO CTOKY 3
OKpPEMOTO BOJ10300py abo0 31 Bciel TepuTopii; P, — cyMa OmajiiB 3a XOJOAHUHN Tepion

POKY, MM.
CepenHe 3HaUeHHS KOE(IIIEHTY BECHSHOT'O MOBEPXHEBOT'O CTOKY 3 BOJI0300pYy
BCEpeIUH1 TepUTOpii 00’ €KTa a00 31 BCHOTO 00'€KTa PO3PaXOBYETHCS 32 (HOPMYIIOIO

1
acpAs :(als.f1‘+als.f1‘+“‘+an6.ﬁ,).E, (922)

Te O Og,. ...0us — CEPEAHI KOCQIIEHTH MOBEPXHEBOTO BECHSHOI'O CTOKY 3 PI3HUX
BUJIIB TOBEPXOHb (KOMIUIEKCIB, 10 (OPMYIOTh CTIK), $KI BHIUIEHI y MeXax
TEPUTOPIi, IO PO3TIAAAEThCS, a00 BOM0300DPY; f1, f2, ... fn — IUIOIIM PI3HUX BHUIIIB
BHOKPEMJICHUX TIOBEPXOHB; F — 3araipHa IJIoNIa BHOKPEMIIEHOTO BOA0300py abo
BCi€1 TepUTOPIi.

[Ilap MOBEpXHEBOTO CTOKY BECHSHOTO BOAOMULIS JJII OKPEMOTO KOMILICKCY,
1110 OpMY€E CTIK, BU3HAYAETHCA 32 (HOPMYJIO0

—a,-P. (9.23)

KoediieHTn BECHIHOTO MOBEPXHEBOI'O CTOKY O JIJIsl PI3HUX BHUJIB MOBEPXOHBb
(KoMILIEKCIB, 0 (POPMYIOTH CTIK) BU3HAYAIOTHCA 3a TabmusamMu 9.3-9.5.
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Tabmuusa 9.3 — Cepenni 3HaueHHS KOe(DILIEHTIB BECHSHOTO IMOBEPXHEBOTO
CTOKY 0, ISl PI3HUX BUJIIB TOBEPXOHB

[ToBepxHi O [TpumiTka

Kpisni Ta achanbToOeTOHHI 0.95
MOKPUTTSI 10PIT ’
Boporoku (ktoBeTH, KaHaBH, 0.95
KaHaJ1 TOIIO). ’
[ToBepxHi, 1€ pocte 6arato . :

. ) 3aJie’KHO B YXWITY TOBEPXHI
YyarapHUKiB, 3axapamieHi Ta A

. \ 0,40-0,60 | (mpu yxumii < 2° peKOMEHIYEThCS
MOKPUTI TPaB'sTHUCTOIO .
: . npuitmatu o, = 0,40)
POCIMHHICTIO MOBEPXHI
3aJie’KHO B YXHIIY IOBEPXHI
I"azoHun 0,20-0,70 | (mpu yxumii < 2° peKOMEHIYEThCS
npuiiMatu o, = 0,30)

[IleGeHeB1 MOKPUTTS,
He0OpoOJIeH] B'I3KUMU 0,50 —
MarepiajlaMu
['paBiiiHi NOKPUTTS 0,50 —
['pyHTOBI MoraHo 31IaHOBaH1 0.40
c1a00NOXMJI1 MOBEPXHI ’

Tabnuus 9.4 — KoedilieHTH BECHSHOTIO MOBEPXHEBOTO CTOKY ¢, 3aJI€KHO Bij
dbopmu ciopyn*

YMOBU CTIKaHHS I'pyHTH O
BAKKUU CYTIIMHOK 0,60
TepukoH 13 3aKkIaJaHHsM YKOCIB MeHIiIe 4 JIETKUM CYTJIMHOK 0,55
CYyMiCh 0,50
BAKKUU CYTIIMHOK 0,65
TepukoH 13 3aKkIaJaHHSAM YKOCIB Oublie 4 JIETKUWA CYTJIMHOK 0,60
CYyMiCh 0,55
BAKKUU CYTIIMHOK 0,75
[loniron y BuimII JIETKUWA CYTJIMHOK 0,70
CYyMiCh 0,65
[MpumiTka * 3 BpaxyBaHHsSIM BITPOBOT'O MIEPEHECEHHS CHIT'Y 3 TEPUTOPIi Ta Ha TEPUTOPito 00’ €KTa.
Tabmuus 9.5 — KoedillieHTH BECHSIHOTO MOBEPXHEBOTO CTOKY O, JUIS
MPUPOJAHUX MTOBEPXOHb
Tpynmi Yxunn*
< 0,01 0,01-0,05 > 0,05
JloOpe BOOITPOHKKHI 0,10-0,20 0,15-0,25 0,20-0,30
CepellHhO BOJIONTPOHUKHI 0,15-0,25 0,20-0,30 0,25-0,40
Hwxue cepenboi MPOHUKIIOCTI 0,20-0,30 0,25-0,45 0,35-0,60
Cnabo BOAONPOHUKHI 0,25-0,40 0,30-0,60 0,50-0,75
Mep3i 0,35-0,60 0,40-0,75 0,80-0,95

*[IpumiTka. MeHII 3Ha4eHHs TPUHMAIOTHCS [UIsl MEHINX YXWITIB [TOBEPXHi, OLTBII — JIJIsT OLIBIIHX.
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O0'eM BecHSIHOTO0 BOAONULIA JAJdsl Bciel TepurTopii a00 BHYTPIIIHBOTO
BOZ0300py (32 ymOBH, IO YypOaHi30BaHi TepuTopii 3ailmaiorh He Ouibiie 35 %
3arajgpHOI IUIomu) W, BU3HAYa€eThCs 32 (HOPMYII0I0

W,=Y,-F-5,, ic. », (9.24)

ne F — muoma Bciei Teputopii abo BHYTpimIHBOrO Bomo36opy THT;
Oy — TONPAaBOYHUI KOEQILIEHT 10 CEPeHbOTr0 Iapy CTOKy (00’€My) BECHSIHOIO
BOJIONULISA (BU3HAYAETHCS 3a popmyroro (9.20)).

MaxkcumMajbHa BUTPaTa BECHSIHOTO BOAOMJIJIA BipOTiHOCTI MEPEBUILICHHS
P% y kiHLIEBOMY CTBOP1 BHYTPIIIHBOTO BOJI0300PY PO3PAXOBYETHCS 32 (OPMYIIOIO

QmaxP,% = QmaxP,% ) 5ym ) F > M3/C9 (925)

1€ ¢ ,uxpy, — MAKCUMAJILHUN MOAYJIb CTOKY BECHSHOIO BOAOIILISA 3 OJUHUYHO]

. . . 3 o . .
IJIOIMIM BIPOTITHOCTI TepeBuileHrs P%, M°/c, KU BU3HAYAETHCA Ha IIiJICTaBl
dhopmynu peayKilii MaKCUMaJIbHUX MOJYJIIB CTOKY

9 vaxron = kp ) Amax,P%’ (9-26)

k, — Koe]imleHT pO3MIPHOCTI (UI1 TOJMHHUKOBOI OJMHMII Yacy HOOIraHHA
nopisHioe 0,28); 0,,, — KOE]ILIEHT, 10 BPAXOBYE 3HMKEHHS MaKCHMMalIbHOI BUTPATH
BECHSHOTO BOJIOMUUISA YHACHIAOK BEJIHMKOI PI3HOMAHITHOCTI TOBEPXOHb, IO
bopMyoTh  CTIK, y MICHAX pPO3MILIEHHS BiaxoniB, naopiBHoe  0,8-0,9;
Amax, % — MaKCUMaJlbHa IHTEHCHUBHICTh CHIFOTAaHEHHS BIPOTITHOCTI MEPEBULIECHHS
P %, mm/Ton.

MakcumanbHa I1HTEHCUBHICTh CHIFOTaHEHHS WMOBIPHOCTI TEPEBUIICHHS
P% =1 % moxe OyTu BU3HauYeHa 3a KapToro 130uiHiH [1].

Monyni makcumanbHoro ctoky 1 %; 10 % 1 25 % iMOBIpHOCTI IEpPEBUIICHHS
BH3HAYaIOThCS 3a Tabnuiero 9.6.

MakcuMalnbHi BUTpaTH BECHSHOT'O BOJOIULIS WMOBIPHOCTI niepeBUIlieHHS P %
y 3aMUKQJIBbHOMY CTBOP1 BHYTPIIIHROTO BOJ0300pYy (st 1ol Bomo30o0piB 10 10
KM”) PO3PAXOBYEThCS 338 HOPMYIOKO

0287, k.5, F

Q BP% ) m
maxP,% ’Z'g + 3

: (9.27)

ne Yppo, — TMOBHUU AP CTOKY BECHSHOTO BOJOMULIA 3aJaHOi BIpOT1IHOCTI
MEPEeBUIICHHS, MM, BHU3HAYa€ThCS 3aJIEKHO BiJ KoedilieHTa Bapiallii CepelHbOro
0araTopiyHOTO IIapy CTOKY BECHSHOTO Bojomuuis, cuiBBigHomeHHs: Cy/C,, a TaKoX
CepeHBOTO OaraTopidHoro Imapy BecHsHoro Bojonuuis (dopmymna (9.19));
kmae — KOEQIUIEHT JPYKHOCTI BOJOMULISA, SKUH CTAaHOBUTH CITIBBIIHOIICHHS
MaKCHUMaJIbHOT'O JIOOOBOIr0 IIapy /10 BChOrO IIapy BOJONULIA 3aaHOI IMOBIPHOCTI
NEPEBUIICHHS (3HAYEHHS Ky JUTSL IPY’KHIX BECEH BU3HAYAIOTHCS 3a TaOiuIeto 9.6);

106



Tabmuis 9.6 — KoedirienTr 1py>KHOCT1 BOAOTIIISA

IIpuponHa 30Ha Jlicna JlicoctenHa Crenna

Kmax 0,2 0,3-0,5 0,5-0,6

F — 3araipHa IUION[A BUIUIGHOTO BHYTPILIHBOTO BOX0300pPY, KM, 7, — dac
no0iraHHs MaKCUMaJIbHOT BUTPATH BOJIHM BECHSHOTO BOIOITULIA O KIHIIEBOT'O CTBOPY,
rox.; dy, — T€ caMe, mo i y popmyii (9.25).

Yac npo0iraHHs MakKCMMAJIbHOI BHUTPATH BOJAM BECHAHOI0 BOJOMIJIS
3aJ1aHO1 3a0€3MEeUEHOCTI 10 KIHIIEBOTO CTBOPY T, BU3HAYAETHCS 32 (hOPMYIIO0

T,=T,+7T,,, IO, (9.28)
€ T, — 9ac 100IraHHs PyCIIOM, TOJI.:
o (9.29)
T =—,TOJ .
14 s s
VP
L, — noexuHa pycia, M; V), — HBHIKICTB IIOTOKYy B pycii, M/Tox.,

po3paxoByeThes 3a popmynoro [llesi ang Biakpuroro pycina

VPZC-«/R-Z'; (9.30)
Tex — YAc NOOIraHHS CXUJIAMM, FOJ;
LCX
0= s T, (9.31)

L., — HaiiOibIa TOBXKUHA CXWITY, M; V., — IIBUAKICTh HOOITaHHS CXWJIAMH, B
NEepIINiA TepioJ] CHITOTAaHEHHS: Y pa3l pyXy Tajnux BoA mij cHirom V., = 0,001-0,005
M/c (3,60—18 m/ron); y pa3i CTpyMKOBOIO CTIKaHHS (IICISL OTOJ€HHS YaCTUHH TPYHTY
Bix cHiry) V., = 0,1-0,2 m/c (360-720 m/ron) 1 nani V., 30ubmyerbes 10 0,5 m/c
(1800 m/ron).

Humanns ona camoKkoHmpoiio

1. HaBemith  aJropuT™M  TOPOBEACHHS  PO3PAXYyHKY  TIAPOJIOTIYHUX
XapaKTePUCTUK PIYHOTO CTOKY.

2. Haenitb  anropuT™M  TPOBEACHHS  PO3PAXYHKY  TIAPOJOTTYHUX
XapaKTePUCTUK BHYTPILIHbOPIYHOTO CTOKY.

3. HaBeniTe anroput™ npoBeAeHHS PO3PaXyHKYy MaKCUMAaJIbHOTO CTOKY.
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TEMA 10 OPTAHIBALIA I'I IPOJIOT'TYHUX CITOCTEPEXXEHbD

10.1 BuOip ninsiHKM pivKU Ta MicUs A/ BCTAHOBJICHHSA MOCTA 1JIA
TiIPOJIOTIYHUX CIIOCTEPEKEHD

Jinsiaka piuky (03epa, BOJOCXOBHUINA) 1 MICIE JJIsi BCTAHOBJIEHHS MOCTOBUX
MPUCTPOIB OOMPAIOTHCS 3aJIEKHO BiJl MOCTABICHUX LIUJIEH 1 3aBJJaHb CIIOCTEPEKEHb. Y
BCIX BHUIIaJIKaX HEOOXIHO MpParHyTd JO TOro, 1obd Mmiciue, oOpaHe st 00JiaHAHHS
MOCTa, BiI0Opa)kano 0COOIMBOCTI PEXXKUMY PIBHIB L€l AUITHKA BOAHOro 00'ekta. Ha
PIBHUHHUX pIYKax AUISHKA, 110 HaMi4eHa JUIsl BCTAHOBJIEHHS MocTa, Mae OyTu 0e3
3aIiaBy, a 3a ii HasBHICTIO MOTPIOHO BIAAATH MepeBary HaumpsaMiIIii Ta HalBYX4iid
3amiaBl 3 piBHUM penbedom, 0e3 MPOTOK 1 CTapullb, BUIBHY BiJ JIEPEBHOI Ta
yarapHukoBoi pociuHHOCTI. IIupokux 3amnaB BapTO YHHMKATH uepe3 Te, WIO
HasBHICTh 3aIlJIaBU CHUJIBHO YCKJIAQJHIOE BUMIPIOBaHHS BUTpaTH BoAu. Pluka Ha
JUISHII TIOCTa MOBUHHA MPOTIKATH OJHUM PYyCIIOM, HE pO30MBAIOUMCh HA PYKaBU Ta
npotoku. Pycio mae Oytu nipsime, ajie moTpiOHO MaTH HA yBa3i, 110 HA JyXKe JOBIUX 1
IIUPOKUX JNUISHKAX BEJIMKHX PIUOK, PO3TAIIOBAHMUX 3a HANPSIMOM IaHIBHUX BITPIB,
MOXe OyTH CTIOTBOPEHHSI X0y PiBHIB BiJ 3TIHHO-HAr1HHUX SIBUIII, III0 BUHUKAIOTh i1
BILJIUBOM BITPIB. Y pyciii plUKU HE TOBUHHO OyTH OCEepeKiB, OCTPOBIB 1 0OMUINH, 110
CIOPUYUHSAIOTH KOCOCTPYHHICTD Teuli, MONEPEUH1 YXUIH, TIANOPH, a TAKOXK CIPUSIIOTH
YTBOPEHHIO 3aTOpPIB 1 3a0piB Jboay. Pycno piuku mMae OyTH CTIHKUM, TOOTO HE
MiJgaBaTUCS PO3MUBY ab0 3HAYHOMY 3aMyJIEHHIO, HE IMOBHUHHO OyTH 3aCMIY€HO
KapyaMu ¥ He 3apOoCTaTH BOJHOIO POCIMHHICTIO (0YEPETOM, TPOCTHUKOM, PJIECTOM),
OCKUIBbKH 11€ YCKJIaJHIOE BUMIPIOBAaHHS BUTPAT BOJIH.

Paiion po3ramryBaHHSI TOCTY MOBUHEH mnepeOyBaTH 3a MEXaMu MOLIMPEHHS
MIANOPY BiJl MPUTOK, IITYYHUX CIOPYA Ta BoJompuiiMaya naHoi piuku. Ha nmimsHui
HE TOBUMHHO OyTH JIICOBUX OIp>K 1 MpUCTaHEH 13 BEJIMKUM BaHTaXXO0O0OIrOM,
BUJI0OOYBaHHS MICKY 1 I'paBll0 3 PIYKH, KyNAJIbHUX IUISKIB, CKHUJIB MPOMHUCIOBHUX
KaHaJI3allfHUX BOJ, SIKI MOXYTh CHOTBOPIOBATU MPUPOJHUN PEXKUM pPIUKU Ta
3aBa)kaTu poOOTI MOCTY.

[Tlin yvac BuOOpPYy ImoOcTa Ha TIPCBKUX pidyKax HEOOXITHO JOJAaTKOBO [10
3a3HAYEHUX BHILE YMOB IPArHyTH PO3TAIIOBYBAaTH MOCT BUILE CTPEMHHUH 1 MOPOTIB,
TaM, Jie Tedid BIJHOCHO CIOKIHHA, pyclO pIYKM HE 3axapalleHe BallyHaMu W
yllaMKaMHi CKeJlb, a TaKOXX 3BEPHYTH OCOOJIMBY yBary Ha CTIHKICTh pycia SIK Y
BUCOTHOMY, TaK 1 B IJIaHOBOMY 3HaueHH1. [loTpiOHO mMaTu Ha yBa3zi, 1O 1 KPYTi, 1
Jy>Ke MOoJIori 6eperu He3py4Hi JIJIsi BCTAHOBJICHHS MOCTa M YCKJIAIHIOIOTh BUKOHAHHS
crocTepexeHb; Hal3pyuHili 0eperu cepeHboi kpyTuzau (20-30°).

Ha o3epax 1 BOJOCXOBHINAX 3HAYHOTO PO3MIPY MEPEKY BOJOMIPHUX TOCTIB
MarTh PO3TAIIOBYBATH y TaKUi CIociO, 1100 JaH1 BUMIPIOBaHb HA HUX JAJU 3MOTY
oOuHnCIIOBaTH CepeHINd piBEHb, 30KpeMa, B YMOBAX JICHIBENALIM, TOOTO CIIOTBOPEHD
pPIBHEBOI MOBEPXHI MiJ BIUIMBOM BITPY, CTOKY pPIYOK, IO BIMAaJal0Th B 03€po 1
BUILIMBAIOTh 3 HBOTO, CKUJAHHS BOJM 3 BOAOCXOBHIIA Toulo. Bapro mpu mpomy
3BaKaTU Ha T, WII0 Ha BEJIMYMHY JICHIBENALIM BIUIMBAIOTH MOP(OIOriuHi
0COOJIMBOCTI OYyOBM YJOTOBUHM BOAOWMM U y30epexxs (i3pi3aHicThb OeperoBoi
JiH1i, TIMOUHYU, HAsBHICTh MUIKOBOJHHUX 3aTOK ToIio). OTxe, y pa3l oprasizamii
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MEpeXi BOJOMIPHMX TIIOCTIB Ha BEJIMKOMY 03epl (BOJOCXOBHUIII) HEOOXITHO
MONepeIHbO BUBUUTH MPUYUHU KOJMBAHHS PIBHS BOJM 3a pi3HUX YMOB. [loyaTkoBuii
HaMIYEHUH TJIaH PO3MIIIEHHS Mepeki BOJAOMIPHUX MOCTIB y MOJATBIIOMY MOBUHEH
OyTH yTOYHEHHMH Ha MIJCTaBl BHUBYEHHS MaTepialliB CIOCTEPEkKEHb, OTPUMAHMUX
YHACIIJOK poOOTH CTBOPEHOi BOJIOMIpHOI Mepexi. BuBueHHs MarepiaiiB
CIOCTEpPEXKEHb N1aCThb 3MOTrYy TaKOX HAMITUTH MYHKTH, Kl JOUUIBHO OO0JIaJHATH
CaMOMMUCISIMU PIBHS JUJISl MIJBUILEHHS TOYHOCTI CIOCTEpPEkKEHb Ta 00JIKY J0OOBOIO
XOZy PIBHA M BIUIMBOM JEHIBENALINA. Y pa3i BIAIITYBaHHs IOCTIB Ha o3epax 1
BOJIOCXOBUIIIAX OCOOJMBY yBary HEOOXIIHO NPUIUISTH 3aXUCTy BOJOMIPHHUX
YCTaHOBOK B1Jl PYMHIBHOTO BIUIMBY MpuOoI0 Ta japoay. OOuparoun Mmicue AJid MocTa,
AKUN TUIBKK BIIKPUBAETHCS, BAPTO 3Ba)KalOThb HA HASBHICTh HACEJIECHUX MYHKTIB Y
IbOMY paiioHi, 3aco0iB TOBIAOMJIEHHS Ta MOIITOBO-TEIErpagHOro 3B'SI3KY.
JloTpuMaHHsI BCiX LKMX YMOB MNPAaKTUYHO HE 3aBXKAM MOXKJIMBO, ajlé BOHU MOBUHHI
npuiiMaTHCs A0 yBaru mija yac BUOOpy HallOUIbII pallilOHaTIbHOTO BapiaHTa.

HHonboBi poGorn min dyac BHOOPY AUIAHKM PpPiYKH H Micus s
BCTAHOBJIEHHA MocTa. [lepen BUI30M Ha peKOrHOCHHMPYBajJbHE OOCTEKEHHS PIYKU
abo o3epa Uil BUOOpPY IUISHKH JJISI TIAPOJOTIYHUX CIIOCTEPEKEHb HEOOX1THO
MONEePeIHbO O3HAMOMUTHUCS 3 PAOHOM 1 JUISHKOIO PIUKHU (03epa) 3a JiTepaTypHUMU
Ta apXiBHUMHU MarepiajaMd Ta IHIOMMH JOKepelaMu. PexorHocuupyBaibHe
00CTeXEHHS NUISHKY PIYKU HAaW3py4Hillle MPOBOJUTH B JIITHIN Yac MiJ Yac HU3BKOIO
CTOsTHHS piBHIB Boau. [1i1 yac 0OCTeKEHHS MPOBOASATH Taki POOOTH:

— 3arajJbHUN OTJISAJ JUISTHKU PIYKW JUIs 3'ACyBaHHA 1l CTaHy ¥ ocoOiMBOCTEH
T1IPOJIOTTYHOTO PEXUMY,

— BUSBJICHHS 3MIHHOTO MIATIOPY,

— TIJa30MIpHO-OYCONbHY 3WOMKY JUISHKM 3 [poMipaMH TIUOMH 1
BU3HAUCHHSIMH IIBUIKOCTEH TeUii,

— ONUTYBaHHS MICLIEBOTO HACEJIEHHS JJIsl BUSBIICHHS OCOOJIMBOCTEN PEKUMY
pIUKH.

3acanvnuu o2nsa0 OinaAnky. OOCTEKEHHS AUITHKM NOYMHAIOTH 13 3arajibHOro
OTJISITY, JUIS 4OT0 KOPUCHO 3aJy4UTH OO0I3HAHY JIIOJIUHY 3 MICLEBUX YKUTENIB, 1100
MaTd MOXJIMBICTh OTPUMATH BiA Hei JOBIAKM MPO CTaH AUISHKU Ta OCOOJMBOCTI ii
TIPOJIOTIYHOTO PEXUMY B TMEpioJud TOBEHI Ta MaBOJKIB, BECHSHUX 1 OCIHHIX
JBOJIOXO/IB, JIITHHOI Ta 3UMOBOI MEXKEHI. Y MPONECI OMIANy HEOOXIHO BUSBHUTH
pPO3MIpH Ta pEXUM KOJIMBaHb PIBHA, 3arajbHl BJIACTUBOCTI XapaKTep Teuli piukH,
CTaH i MEKEHHOTO pycia, LIUPUHY PIYKK B MEXEHb 1 BOJOMULISA, 3araJIbHUM CTaH ii
3aIylaBy, CTIMKICTh JIOKa PIUKM Ta CTaH ii OeperiB, 3apOCTaHHs pyclia, HASIBHICTb
OPUPOAHUX 1 IITYYHUX MPUYUH YTBOPEHHS 3MIHHOTO WIANOPY, HASBHICTD
PEryIIOBaJIbHUX Mepepi3iB (MOPOru, By3bKOCT1), CTYIMIHb KaJIaMyTHOCTI BOJIM B Pi3HI
MOpU POKY, OCOOJMBOCTI JIbOJOXOAIB Ta JbOJOCTaBY, MOXJIHUBICTb YTBOPEHHS
3aTOPIB, 3aXKOPIB 1 OMOJIOHOK; JJISI MAJIUX PIYOK HEOOXIAHO 3'SICYyBaTH MOKJIMBICTH
iXHBOTO IIPOMEP3aHHs 10 AHA B3UMKY ¥ MepecuxaHHs BIITKY. Jl01aTKOBO 0 IIOTO
OLIIHIOIOTBbCSI YMOBHU Oepera Juisi BCTAHOBJICHHS BOJOMIPHUX MPUCTPOIB 1 AUISTHKU
PIUKM B 3arajoM I0/0 3pYYHOCTI T1IPOJIOTTYHUX CIIOCTEPEKEHb.

Busenenns 3minnoeo nionopy ua Oinanyi. HaWckianHIIMM 3aBIaHHSIM €
BUSIBJICHHSI MOXJIMBOCTI Ta HAsIBHOCTI 3MIHHOTO MIANOpPY, SIKUM, SK 1 HECTIHKICTb
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pycia piuykH, 3HMXKYE TOYHICTH T1IPOMETPUYHUX BHUMIPIOBAHb 1 YCKJIQJHIOE IXHIO
00poOKy. [IpyurHaMy BUHUKHEHHS 3MIHHOTO MIANOPY MOXKYTh OyTH TaKi:

— IUTYy4YHE pEryJjloBaHHS CTOKY pIYKKA rpedliero, pPO3TalIOBAaHOIO HIKYE
TUISTHKH, 110 0OCTEKY€EThCS;

— TMPUPOJHI KOJMBAHHS PIBHIB BOAM NPHUTOK, 110 BHAJAIOTh HIKYE
3aIJIaHOBAaHOTO CTBOPY, a00 PiBHIB BoJoNpuUiiMaya (piuku, 03epa, Mops);

— THMYacoBl CTHCHEHHS pyclla pIUKd JbOAOM (3aTopu, 3axopu) abdo
JEPEBUHOI0, 110 CIIJIABIISAETHCS (3allaHu, 3aJI0MH);

— Jnedopmanii pycia, 0 COpUYUHAIOTH 3HAYH1 3MIHH Y JIHI;

— 3HayHEe 3apOCTaHHs pyciia 0€3M0CepeHbO HUXKYE 3alNIAaHOBAHOI'O CTBOPY.

JlanbHICTh TOMIMPEHHS MIANOPY BiJ TIAPOTEXHIYHUX CHOPYI MOXe OyTu
3'scOBaHa 3 MaTepialiB JOCIIKEHb 1 MPOEKTY CHOpyA ad0 OMUTYBAHHSIM OCi0, 110
00CIyroByIOTh CHOPYAY, 1 MICHEBHX S>KUTENIB. SIKIIO HEMae TaKuX JaHUX, TO
JaNbHICTh MOUIUPEHHS MIANOPY MOXe OyTH HaONMKEHO BU3HAUEHA 3a popMyioro [2]

Lra 24— (10.1)

ne L — mommupeHHs miAnopy, M; [ — CepeaHId yXuil BOAHOI MOBEPXHI 3a BIFACYTHICTIO
mianopy; ho — cepenHs TMOWMHA pyclia 3a  BIACYTHICTIO MIATOPY, M;
z — mianip 6e3nmocepeIHbO BUIIE HOTOo JHKepenia, M; 0. — KOe(IIieHT, 10 3aJICKUTH BiJl
CITIBBITHOIIIEHHS z//) Ta BU3Ha4YaeThes 3 Tadmumi 10.1.

Ta6muis 10.1 — 3HauenHs koedimieHTa o 3aJIKHO BiJl CIBBIHOIICHHS z//)

[Toka3Huk 3HauyeHHs MOKA3HUKIB
z/ho 5,0 1,0 0,5 0,2 0,05
a 0,96 0,85 0,76 0,58 0,24

Bennuunu, mo BXoasaTh y GpopMyny, OepyTh 13 MaTepialliB BUIYKYyBaHb, a00
BOHU MOXYTh OyTH HAOJMXEHO BH3HaueH1 Ha Mici. [lin yac BU3HaYEHHS JalbHOCTI
MOIIUPEHHS MIANOpPY, IO BUHUKAE BHACIIJOK MPUPOJHUX KOJMBaHb PIBHA BOJHU
MPUTOK a00 BoAOINpHUiiMaya, 3a BEIMYMHY Z MPUIMAIOTh TOBHY aMIUTITYly KOJMBaHb
piBHS y BoJOIpHUiiMayi.

IMOBIpHICTh TOSIBU 3MIHHOTO MIANOPY BiJl TUMYAcOBOIO CTHUCHEHHS pycia,
nedopmarlii AHa 1 POCIMHHOCTI, @ TAKOX WOro MpUONM3HY BEIMYMHY 1 JaJbHICTD
MOIIUPEHHS 3'ICOBYIOTH I 4Yac OMHUTYBAHHS MICIEBUX >XKHUTENIB. BpaxoByroouu
MOXJIMBICTh TOMMJIKM TiJ 4Yac OOYMCIEHHS [albHOCTI TOLIMPEHHS MIANOpY 3a
dbopmyno0 Ta MpU BU3HAYEHHI ii 3a ONMUTYBAaHHSM >KUTENIB, PEKOMEHIYETbCS s
OCTaTOYHOI'0 BUKOPHUCTAHHS BCTAHOBJIEHY MEXKY MOIIUPEHHS MIANOpY MpUMaTH 3
JESKUM 3amacoM. SIKIio B pailoHI, 110 HAMIYEHO JJisi BCTAHOBJIEHHS IOCTa, HEMAe
JUISHOK, BUIBHUX BiJ] 3MIHHOTO MIJIOPY, TO B I[UX BUIAJKaX 3aBJaHHS 3BOJUTHCS /10
3HAXOJIPKEHHS TaKoi AUISHKH, 1€ 3MIHHUNA TIANIp BUpa)XeHWil crallie 1 TpUBaIICTh
Moro HaiiMeHma. J{Jis ciocTepekeHb 3a PEKUMOM YXHIIIB BOJHOT MOBEPXHI HA TaKid
JUTSTHIT HEOOX1JHO BCTAHOBUTH MOXUJIbHI BOJAOMIPHI MOCTH.
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10.2 Tonorpadiyni Ta npomipHi podoTu

Tonorpadiuna 3iioMKa BUKOHYETbCS O€3MOCEPEIHbO MiCsi BUOOPY IUISHKH.
Mera 1ux poOIT — OTpUMAaTH IUIAH JUISHKM 3 HaHECEHMMHU Ha HbOMY ILJIaHOBO-
BUCOTHUMH XapaKTEPUCTUKAMU BOJHOIO 00'€KTa 1 MPUJIETJIOL 0 HHOTO MICIIEBOCTI 13
3a3HAYEHHSIM pPO3TAallyBaHHS MOCTOBUX mMocTiB. OOcsar TtomorpadiuHux poOiT 3i
3MOMKH JUISHKUA 3aJIeXKUTh, 3 OJHOTO OOKY, BiJ po3MipiB BOJHOro 00'ekTa, a 3
IHIIOrO — BiA CcKiIaay poOIT mocta, SKUW BigkpuBaeTbes. s  OUIBIIOCTI
TIIPOJIOTTYHUX TIOCTIB BUKOHYETHCS HAIMIBIHCTPYMEHTAJbHA 3MOMKa JUISHKH. Jljs
MOCTIB HAa BEIUKHUX pIYKax 31 CKIAQJHUM penabeoM pycia Ta 3alllaBu
HaIIBIHCTPyMEHTalIbHA 3OMKa € MONEPeIHbOI0; MICIs BIAIITYBAHHS BCIX MOCTOBHUX
YCTAHOBOK HA TaKUX CTaHLIAX MPOBOAUTHCS IHCTPYMEHTalbHa IJIAHOBO-BHUCOTHA
3iioMka. HamiBiHCTpyMeHTalbHA 31 I0MKa OXOTUTIOE TaKl POOOTH:

a) MPOKJIaJaHHs MJIAaHOBO-BUCOTHOI OCHOBH;

0) HiBeJtOBaHHS MPOPUIIB 1 IPOMIPU TTUOUH;

B) BUMIpPIOBaHHS IIBUAKOCTEHN Ta HAPAMIB MOBEPXHEBUX TEUIH;

I') [J1a30MIpHY 3MOMKY CUTYyallli 1 CKJIaJaHHs [JIaHy;

1) OTIUC JIISHKHU.

[I1aHOBOIO Ta BHCOTHOIO OCHOBOIO 3HOMKH CIYrylOThb Marictpaib 1
nonepeyHuku. Mexi 3WOMKHM 3a IIMPUHOK PIYKM BU3HAYAIOTHCS BIAMITKAMHU
HaWBUIIOTO (ICTOPUYHOrO) pIBHS BOAM, BOHM TOBHHHI OYTHM BHILE HBOTO Ha
0,5-1,0 M, a 3a OOBKHMHOIO — pO3MipaMH piykd. Tak, Ha piuKax 3aBIIUPIIKH B
MexeHb 10 100 M AUIgHKa Ma€ JOPIBHIOBATH M'STUKPATHIM IIMPHUHI PIYKHA, a HA
OUTBII MIMPOKUX pIUKaxX — ABO- 200 TPHOXKPATHIN MIMPUHI MEKEHHOTO pycia.

Ha piukax i3 MmHUpOKMMH 3arulaBaMu JOBXHHA 3HOMKH BCTAHOBIIIOETHCS
3aJIEKHO Bl O0COOJMBOCTEN 3ariaBu. SIKITO OUISHKA ITOCTA 3HAXOIUTHCSA HE Jajll HIXK
10 kM BiAg perepa Aep>KaBHOI BHCOTHOI MEpPEXi, TO OJHOYACHO 31 3HOMKOIO
MPOBOJUTHCS BUCOTHA TMpUB'sI3Ka pemnepiB MocTa, a IUlaH 3WOMKH 1 mpodimi
MOJAIOThCS B CHUCTeMl aOCoOMOTHUX BiAMiITOK. Ha mincraBi mpoBeaeHuX poOiT
CKJIAJIa€ThCS TJIaH JUISHKHA Ta OKPEMO BHKPECTIOIOTHCA TonepedHi npodisi pycia 3a
MarepianamMu MNpoMipHUX poOiT. [HCTpyMeHTanpHa TomorpadiuHa 3WoMKa UISTHKH
MIPOBOJUTHCS B MeXax BCi€l MIMPUHM 3aIUlaBU piuKU W mependayae Taki pobOTH y
MMOBHOMY 00Cs31:

a) MPOKJIaJIaHHs TIJIAHOBOT Ta BUCOTHOT OCHOB 3HOMKH;

0) HiBEJIIOBaHHS MONEPEYHUX NPOUTIB Uepe3 JOJIUHY PIUKH;

B) IPOMIpH TJIMOUH;

I') HIBEJIFOBAaHHSI MUTTEBOTO MO3/I0OBKHBOT0 PO 110 BOJHOT OBEPXHI;

1) MEH3YJIbHY a00 TEOJ0JIITHY 3HOMKY pesibey i cuTyallii JOJWHHU, 3aIlJIaBU
Ta pycia piuku;

€) BU3HAYEHHS 3HaY€Hb 1 HAMPSMIB IIBUJIKOCTI TeYli;

) CKJIaJIaHHS OTUCY AUISHKHU PIYKH.

Mexi 31OMKH Ta MacliTaOu MpU3HAYAIOTh 3 OTJISAy Ha MIPKYBaHHS, IO ¥ y
pa3i HaIiBIHCTPYMEHTAJIbHO1 3HOMKH.
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10.3 Onuc AUISHKH NI Yac NPOBEACHHSA TiIPOJIOTIYHIX CIIOCTEPEKeHb

['onoBHe 3aBAaHHS ONUCY MOJSra€e B TOMY, 1100 HajxaTh BCl HEOOXIAHI
BIIOMOCTI JJIS CYJIKEHHSI MPO TOJIOBHI PUCH TIAPOJIOTTYHOTO PEKUMY PIYKU, CTAHY
OUISHKKA 11 B paiioHlI MocTa ¥ yMoOBaxX TIAPOJIOTIYHUX crocTepexxkeHb. Onuc 3a
noTpedu imocTpyeThes GoTorpadisiMu, 3aMaibOBKaMH Ta CXEMaMHU Ta Ma€ MICTHUTH
TaKi J1aHi:

a) 3arajbHi BIJOMOCTI NpPO PIUKy, 03€po (HaliMEHyBaHHs, OaceilH pIukKw,
JIOBJKMHA PIYKH, IUIOIIA J3€pKajia o3epa, moma oaceiny);

0) 3arajgbHi BIIOMOCTI MPO AUISHKY MOCTa (Ha SKOMY KWJIOMETpI BiA THpia
3HAXOJIUTHCS, MIIOIIA BOJO30IpHOTO OaceiHy Hjisi MEBHOI'O CTBOPY, HallMEHyBaHHS
MOCTa, aAMIHICTPATUBHI XapaKTEPUCTUKU MICIS pO3TalllyBaHHS CTaHIIi: JepkaBa,
o0JiacTh, paiioH, CUIbpaaa, 3acO0M MOBITOMJICHHS 1 3B'SI30K 31 CTAHIIIEIO Ta TTIOCTOM);

B) Mop(oioriyHi Ta MOpPOMETpUYHI XAPAKTEPUCTUKH JUISHKH (KOpPOTKa
XapaKTepUcTUKa JOJMHU ¥ 3amiiaBu PIYKM 13 3a3HAYEHHSAM UIMPUHHU JOJUHHU Ta
3alylaBU, BJIACTUBOCTEN CXWJIIB 1 JHA JOJHUHU, OYIOBH, peibedy, TPYHTIB 1
POCIMHHOTO TOKPUBY 3aijiaBu, (GopMHU OOpHCY MEKEHHOro pycia B IUIaHi,
BJIACTUBOCTEH OeperiB, MHUPUHU pycia 1 pO3NOALTY TJIMOMH B HbOMY, TPYHTIB JIHA,
CTYNEHs CTIMKOCTI pycia i OeperiB, 3apoCTaHHS pycja BOJAHOIO POCIMHHICTIO,
YXWJIIB BOJHOI MOBEPXHI, 3arajJbHUX OCOOJMBOCTEH Teuii PiKM, MIBUAKOCTEN Tedii Ta
iXHBOTO CHPSIMYBaHHS);

I') TOJIOBHI XapaKTEPUCTUKH BOJAHOIO PEKUMY, & caMme: 3arajibHi 0COOJIUBOCTI
KOJIMBaHb PIBHIB BOAM MPOTATOM PIYHOrO LHKKIY 3 PO3MOAUIOM 32 CE30HAMH POKY,
0COOJIMBOCTI J1000BOrO KOJMBAaHHA pPIBHIB, cepeaHs 1 HaWOUIbIIA amIuTiTyaa
KOJIMBAHHS PIBHIB, MOXJIMBICTh MEPECUXAHHS Ta MEPEMEpP3aHHs pyclia, OPIEHTOBHI
MIpKYBaHHSI PO BUTPATY BOAM B MEXEHb 1 I1J1 YaC BOAOILILIS;

1) 3UMOBHI pEXHM, a caMe: IPOLECH 3aMep3aHHs 1 CKPECaHHs, BIACTHBOCTI
JBOJIOXOY 1 JIbOIOCTaBY, HASIBHICTh BHYTPIITHROBOJIHOT'O JIbOY Ta IIYTH;

€) BIJOMOCTI MPO TOCMOAAPChKE BUKOPUCTAHHS pIYKU (11 BOAOMOCTa4YaHHS,
CIUIaBYy, CYAHOIUIABCTBA, 3pOILICHHSA, CEHEPreTHUKH), KOPOTKY XapaKTEpUCTUKY
BOJIOTOCTIOJJAPCHKUX CHOPY 1 MPUCTPOIB, PO3TALIOBAHUX MOOIM3Y OUISHKHU TMOCTY,
po0oTa 1 eKCIuTyaTalis SIKHX MOKE€ BIUIMBATU HA PEXXHUM PIYKH.

Ilumanna onsa camokormpono
1. Sk BUKOHYIOTH BUOIp IUISHKHM PIYKU Ta MICIIS 111 BCTAHOBJIEHHS MOCTY?
2. 3 KO0 METOIO Ta K MPOBOASATHCS TonorpadiyHi Ta NpoMIipHi podoTu?

3. HaBeniTh MOJOKEHHS MPO TOJIOBHI XapaKTEPUCTKH, SIKI BXOASTH 10 OMHUCY
TUISHKH.
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TEMA 11 B3AEMOAIA BOAHUX OB’EKTIB TA IHHKEHEPHUX CIHIOPY [
11.1 I'inporexHiuHi cnopyan

l'iopomexniuni cnopyou — Ciopyau, MpU3HAYEH] JJI1 BUKOPUCTAHHS BOJHHMX
pecypciB (piuok, o3ep, MOPiB, TPYHTOBUX BOJT) a00 1Ji1 6OPOTHOU 3 PYHHIBHOIO JII€I0
BOJHOI CTUXI1l. 3aJIe)KHO B MICISl pO3TalllyBaHHS TIPOTEXHIYHI CHOPYAH MOXKYTh
OyTH MOPCHKHMH, PIYKOBUMHU, O3€PHUMH, CTABKOBUMU. PO3PI3HAIOTH TaKOXK HAa3eMHI
Ta MiJ36MHI FIPOTEXHIUYH] CIOPY/IH.

3rifHo 3 Taly3s MM BOJHOTO TOCHOJApCTBA, IO  OOCIYrOBYIOTHCH,
TIPOTEXHIYHI CIIOPYAU NOJAUISIOTh Ha TaKi:

— BOJHOCHEPIreTHUYHI;

— MeJNIoOpaTUBHI;

— BOJHOTPaHCIOPTHI;

— JIICOCILIaBHI;

— puborocnoaapchbKi;

— JIJI BOJIOIIOCTaYaHHS Ta KaHaJII3allll;

— U1l BAKOPUCTAHHS BOJHUX HAAP;

— i OJaroycTporo MICT;

— CHOPTUBHMX LIIEH TOIIO.

Po3pi3HAIOTE TiAPOTEXHIYHI CHOPYAM 3d2dibHi, 10 3aCTOCOBYIOTHCS Maiike
JUISL BCIX PI3HOBHU[IB BUKOPUCTAHHS BOJ, 1 cneyiaivHi, 1O 3BOASATHCA JJIs OJHIET
rajiy3i BOJIHOTO TrocmnogapctBa. Jlo 3aragpHuUX TIIPOTEXHIYHUX CHOPYA HaJIeKaTb
TaKi:

— BOJOIMIMIPHI;

— BOJONPOBIIHI;

—  peryJsiiiui;

— B0/103a0ipHi;

— BOJIOCKH/IHI.

Booonionipni cnopyou cTBOpPIOIOTH Hamip a00 PI3HUIIO PIBHIB BOJAM TEpen
CHOpY/IOI0 Ta 3a Heto. Jlo HUX Hajexarh rpedsi jaMmou.

I'pebna — rigpoTexHiYHA CIIOPYJA, 110 MEPEeTUHAE PiuKy (200 IHIIUN BOJIOTIK)
JUISL MAOMY PIBHS BOJM TE€pe] HUM, 30CEPEKEHHSI HAMOPY B MICI1 PO3MILIECHHS
CHOpYAM 1 CTBOpPEHHS BOJOCXOBMINA. Bojorocmnogapcbke 3HaYeHHS rpedii
pI3HOMaHITHE, a caMe: MiAHOM PiBHS BOAM Ta 301IbIICHHS IITMOUH y BepXHbOMY O'e(i
CHPUSIIOTH CYIHOIUIABCTBY, JIICOCIUIABY, a TAKOXK BOA03a00py JIsl HOTPEO 3pOIEHHS 1
BOJIONIOCTaYaHHS.

3a roJIOBHUM MatepiajaoM rpediii NoAUIAIOTh Ha TaKl:

— 3eMJIsiHI Ipeli,

— KaM'stH1 rpe6u,

— ©OetoHH1 rpedmi (puc. 11.1-11.2),

— JepeB'sHi rpe0i.
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Pucynok 11.1 — Cxemu 6eTOHHUX Tpebeb:
a — epasimayitina epeois 3 nonepeuHum nepepizom y oopmi mpuxymuuxa,
6 — epasimayitina epebis 3 nonepeunum nepepizom y oopmi mpaneyii,
8 — KOHmMpghopcHa epebis; 2 — apoyHa epens,
1 — cminka; 2 — konmpogopc

Pucynok 11.2 — bararoapouna rpe6mas baptier (CIIIA) (a) Ta apouna rpe6Jis Ha
piurti 3aane (Himeyuuna) (0)

Booonpogsioni cnopyou (BOgoBOIM) CIYTYIOTh IS TIEPEKUIaHHS BOJIU B 3a/1aH1
NyHKTU. Jlo Takux cnopyA HanexaThb KaHajid, TIAPOTEXHIYHI TYyHENl, JOTKH,
TpyOOIpOBOIH.

Jlesiki 3 HUX, HANIPUKJIa] KaHAJIH, Yepe3 IPUPOAHI YMOBU CBOT'O pO3TallyBaHHS,
HEOOXITHICTh MEPETUHY LUISAXIB CIONYYEHHS 1 3a0e3neueHHss 0e3MeKu eKCIuryaTaii
noTpeOyIoTh MPUCTPOI0 TaKUX TIIPOTEXHIYHUX CHOPYHA, L0 OO'€AHYIOThCS B
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0COONIMBY TpyIy CHOPYJd Ha KaHajgax: AakKBeAyKH, AIOKepH, MOCTH, MOpPOMHI
nepenpaBu, 3arOpoKyBalIbH1 BOPOTa, BOJIOCKHU]IU, ITYTOCKUAN TOLIO.

Booozabipui (6o0onputimanvui) cnopyou BIAITOBYIOTH IJIsi 3a00py BOAM 3
JoKepesia BoAW W HampaBieHHs ii y BoaoBia. Kpim 3abe3neueHHs Oe3nepeOiiiHOrO
MOCTaYaHHS CIIOKUBAYiB BOJAOI0 Yy MOTPIOHIN KUTBKOCTI Ta B MOTPIOHMI yac, BOHU
3aXUIIAI0Th BOAOMPOBIIHI CIOPYAH Bl MOTPAIUISIHHS JIbOAY, IIYTH, HAHOCIB TOILIO.

Booockuoni  cnopyou cnyryroTh Uil TPOMYCKY HAQIJIMIIKIB BOIU 3
BOJIOCXOBHUIII, KaHAJIIB, HAaMpHUX OaceiHiB Toiuo. BoHn MOXyTh OyTH pyCIOBUMH i
OeperoBUMH, MOBEPXHEBUMH 1 TJIIMOMHHMMH, IO JalOTh 3MOTY 4YacTKOBO abo
MOBHICTIO CIIOPOKHSATU BOJOUMM.

[l Tema mpucCBAYeHA OLIHII HACIIJIKIB TIIPOTEXHIYHOTO OY/IIBHMIITBA Ha
BOJHI 00'exkTn moBKULIA. OIlliHKAa BIUIMBY HAa HABKOJHUIITHE CEpeAOBHINE (Iali —
OBHC) npoBoauTbcsi KOMIUIEKCHO Ha MMiJCTaBl YHHHHUX 3aKOHIB, KOJEKCIB, 1HIIHMX
HOPMATHUBHUX aKTiB Ta 3aTBEPKEHUX METOUK.

['onoBHI HampsAMH BIUIMBY TIAPOTEXHIYHMX CHOPYA Ha HABKOJMUIIHE
cepenoBuIle HaBeaeHo y Tabmumi 11.1. Y tabGnuii mokazaHo pi3HiI aCNEKTH BIUIUBY

rigporexHiyHux crnopya (mami — I'TC) Ha KOMIIOHEHTH MPUPOTHO-TEXHIYHOTO
komiuiekey (nani — [1TK).
Tabmuus 11.1 — TonoBHI HampsMU BIUIMBY TIAPOTEXHIYHMX CIHOpPYA Ha

HAaBKOJIMIIIHE CCPCIOBUIIIC
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11.2 BiuiuB riApoTexXHiYHUX CIOPY/A HA PEKUM BOAOTOKY

ligpaBaiunuii pe:xum BoaoToKy. CTBOPEHHS BEIMKUX T1IPOBY3/IIB Ha plUKax
BHOCUTH BEJIMKI 3MIHM B iXHIA NPUPOJHHUNA TiIPOJOTIUHUNA PEXUM. YHACIIOK
pEryiIoBajbHOI /11 BOJOCXOBHIIA CTIK PIYKM B HUXKHbOMY O'edpi crae OuIbII
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PIBHOMIPHUM MPOTATrOM poKy. PeryntoBaibHuil BIUTUB BOJIOCXOBHII TIO3HAYAETHCS HA
3HAYHUX 32 TEYI€I0 AUIAHKAX PIYKUA HUXKYE Tpedetb 1 MOMIMPIOETHCS A0 ii rupia.

PerymioBanbHMIl  BIJIMB ~ BOJOCXOBMILA  MPU3BOJAUTH /IO  ICTOTHOTO
MEepepo3NoALLY CTOKY MOPIBHIOIOYM 31 3BUYAHHUM CTAHOM, OCKLIBKHA 3MEHIIYIOTHCS
BUTpaTH MaBOJKY Ta 30UIbIIYIOThCS BUTpAaTH MekeHl. Llel nmepepo3noai iCTOTHIMNMA
y pasi OUIBIIOT peryyIroBaibHOI (KOPUCHOT) EMHOCT1 BOJIOCXOBHIIIA.

[Ipupoauuii BOJHUN peXUM PIUKK B HUAKHBOMY O'epi Moke OyTH MOPYIIEHO
TaKOX IMiJl 4aC KOMILJIEKCHOI'O BUKOPUCTaHHS BOJIOCXOBHMINA i BiIOMpaHHS 3 HBHOTO
MOPIBHSHO 3HAYHUX OOCSTIB BOJAW IJisl IUIeH ipuraiii abo mepekugaHHsS CTOKY B
OaceilHu HIIUX PIYOK.

BrnuB HeyctaneHOro pyxy, IO BHHUKAE B HIDKHIX 0'epax eHEpPreTMUHUX
TiIPOBY3/I1B YHACHIOK TOOOBOTO Ta TUKHEBOI'O PETYJIIOBAHHS CTOKY, TOIIUPIOETHCS
Ha PIBHUHHUX pIYKax Ha BIJCTaHb J0 JEKUIbKOX COT€Hb KLIOMETPIB Bij rpedil.

PycioBuii pe:xxuM BOIOTOKY. 3aTpUMKa BOJOCXOBHILEM TBEPAOrO CTOKY Ta
Nepepo3noAul y dYaci CTOKY BOJAM MPU3BOAMTH A0 3MIHM PYCJIOBOTO IMpPOLECY Y
BEPXHbOMY Ta HUKHBOMY 0'e(hax rinpoBysna. [lepeBakanbHOI0 B MPUPOJIHUX YMOBaX
obopotHi gedopmarii pycia, oOyMOBIEHI TPaH3UTHUM TPAHCIIOPTOM HAHOCIB, fKi
HAJXOAATh 13 IUIONII BOJ0300pYy, MICIS CHOPYMKEHHSA TiAPOBY3Ja 3MIHIOIOTHCS
HeoOopoTHUMHU JiepopmariisiMu. CTBOPEHHSI BOJIOCXOBHILA MTPU3BOIUTH O TOTO, IO
BEJIMKAa YacTHMHA HAHOCIB (a y BEJMKUX BOJOCXOBHINAX Ha PIBHUHHHUX piuKax
MPaKTUYHO BCl HAHOCH) OCila€ B HHOMY, 1 B HIDKHIA O'ed) BOJga HAIXOAUTh
MPOSICHEHOI0. YHACIHIJIOK IOTO BiIOYyBAa€ThCSl TMOCTYIIOBE 3aHECEHHs dYallli
BOJIOCXOBHUIIIA IOHHUMHU HAaHOCAaMU Ta HOT0 3aMyJI€HHS 3BaKEHUMHU HaHOCAMU. Y IHX
yMOBax y HUKHbOMY 0'e(i TIOTIK, TpaHCIIOPTYBaJibHA 3JaTHICTh SIKOTO BUSBIISETHCS
HEJIOCTaTHbOIO, MOYMHAE HACHYYBATUCS 32 PAXyHOK PO3MHBY JUISHKH HIKHBOTO
0'eda, mo npumukae 10 riaposysia. s qiisHKa TEPETBOPIOETHCS B 30HY KUBJICHHS
HAHOCAMH PO3TAIIOBAHOI HHM)KUE YACTUHU PIUKHU. Y PYCIl MOYUHAIOTH PO3BUBATUCS
HE3BOPOTHI AedopMallii, y IKUX NepeBakae 3araibHUil pO3MUB.

Bonnowac 13 TpaHcdopmalliero pyciia HIKHBOTO O'eda, OyAIBHHUIITBO
TiIPOBY3/dIB CHPUYUHSE HOro wicuesi Jaedopmaiiii, 3yMOBJIEHI IMiJBUILEHOIO
TypOyIi3ami€o, MICIEBUM 30CEpPEKEHHSIM 1 3MIHIOBAaHHSM HANpsMy IOTOKY Mif
BIJTUBOM T1IPOTEXHIYHUX CHOPY] 1 PETYISALUIRHUX POOIT.

[IpuunHol0 OOBaneHHs OeperiB y HIKHbOMY O'edil € 3a3BMYail IHTEHCHBHA
cydosia (cygosis — npoliec BUHECEHHS JIESIKUX KOMIIOHEHTIB TPYHTY MIJ3€MHUMH
BOJIaMU; 1€ MOXKYTb OyTH ApiOHI TBEP/ll YaCTUHKH ((p13uuHa cydo3is), pO3UYMHHI COIi
(ximiuHa cy¢o3ist)) TpyHTY OEperoBUX YKOCIB  (QUIBTPALIMHUM  MOTOKOM,
COpSIMOBaHMM B PYCIO B TMEpioAu PI3KOro crajay piBHIB BOAM B piulll y pasi
MPaKTUYHO MUTTEBOTO BinkitoueHHs arperatiB ['EC.

VY mpoueci nepeopMyBaHHs pycia HUKHBOTO O'eda, sIKuil nepedynoByeThCS
BIJIMOBITHO JI0 HOBOTO TIAPOJIOTIYHOIO PEXUMY MOTOKY, y OaraTboX BHIaJKax
BIJ[3HAYA€THCA 3MEHLICHHS 3BUBHUCTOCTI pyclla Ta BHUPIBHIOBAHHS PI3HULI MK
oOcsiramu pyciia Ha MJIeCOBUX 1 TPOKATHUX JUTLHULISAX.

VY 3uMoBHI TIepioJl eKcIulyaTalli TiIpOBY3JiB XBWI1 TOOOBOIO PEryiIlOBaHHS
MOXYTh OyTH MPUYUHOIO 3pPYIICHb JIbOAY 1 3aTOPHUX SIBUIL, KOJU KpHXKaHI MOJI,
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3aBe/IeHI B PYX XBWISAMH TOIYCKIB, HarpOMaJKyIOUHUCh OJUH Ha OJHOTO, MOXYTb
MEPEKPUTH OKpEeMi pyKaBu OaraTopykaBHUX pycedl.

JIbogorepmiunuii pe:xxum BoaoToKy. Excrnyartaiis rigpoBysiia iCTOTHO
BIUIUBA€ HAa MEPETBOPEHHS JILOJOTEPMIYHOIO PEXKUMY BOJOTOKY SIK Y BEPXHBOMY,
Tak 1 B HIDKHbOMY O'ehax. Y BepxHboMmy 0'edi rigpoBysia 3a3Buyail BiiOYBa€eThCS
30UTBIICHHS TVIMOWHU U IIUPUHU TIOTOKY, 110 MPU3BOJUTD 10 3HWKEHHS IIBHIKOCTEH
Te4ii Ta IHTEHCUBHOCTI TypOYJEHTHOTO MEpeMIIIyBaHHS Ha WA AUISHII PIYKH.
TemneparypHuil pexxuM BepXHbOro 0'eda 3ajueXUTh BiJ 4acy MOBHOTO BOJIOOOMIHY,
o0cary Ta rauOMHM B HWOro yacTuHi Ouls rpedii, MOopHOMETpUYHHUX MapaMeTpiB
penbedy, TeMnepaTypu Ta BUTPATU BOJH 1 JIbOAY, 110 HAAXOJATh Y BEPXHIO YACTUHY
BOJIOCXOBHIIIA.

VY piuHOMY TEpPMIYHOMY IUKJI BOJAOCXOBHUI BHOKPEMIIIOIOTH I'SITh TaKUX
nepioJiB:

1. Ilepwuii nepioo (BecusHe HarpiBaHHs 10 4 °C) HacTae MICIS PO3KPUTTS
BOJIOCXOBHINA Bix japoay. HezaGapom micisi poO3TUHY BOJOCXOBHMINA CTIHKa
cTpatu@ikalis, 10 crocTepirajgacsi B 3UMOBUN MEpioj, MOPYIIYETbCS 1 BUHHUKAE
BUTbHO-KOHBEKTHBHE TIEPEMIIITYBAHHS.

2. Y opyeomy nepiooi BinOyBaeThcs 1HTEHCUBHE MporpiBadHs Boau Big 4 °C 1
Bule. llepeHeceHHs Temja BCepeAMHY BOAHOI TOBIIl 3IMCHIOETHCS MHUISTXOM
TypOYJIEHTHOTO MepeMIITyBaHHS.

3. Ilpotsarom mpemwvoeo nepiody (ociHHBOTO 0X010KeHHS 110 4 °C) Tak camo,
AK 1 B TMEpPHIOMY TMEpiofl, CIOCTePIraeThCs I1HTEHCUBHE BLILHO-KOHBEKTHBHE
nepeMilllyBaHHs, a TypOyJIeHTHe MepeMIllyBaHHs MOPIBHIOUM 3 HUM Ipa€ MiAJIETITy
poJib. BiAMIHHICTH MoOJsiTa€e B TOMY, IO TPUBAIICTh 1ILOTO MEPIOAY 3HAYHO OLIbIIE
MEePIIOTO.

4. Y uemeepmomy nepiodi BiIOYBa€ThCS MEPENIbOJOCTABHE OXOJOKCHHS
Huwxdye 4 °C 1 3HOBY BHUHHKAaEe CTilika cTpatu@ikalis, TOJOBHY pOJb TIpae
TypOyJIeHTHE NepeMIITyBaHHS.

5. TlouaTok n’amozo nepiody (3UMOBOTO PEXUMY M1l KPUKAHUM TTOKPUBOM)
30ira€TbCsi 3  MOMEHTOM  BCTAHOBJIGHHS  JIbOJIOCTAaBY Ha  BOJOCXOBHIII.
TemneparypHuil pexxuMm UIbOTO TMEPIOAY BIAPIZHAETHCA OUIBIION CTA0LILHICTIO
MOPIBHIOIOYHU 3 PEKUMOM THIIHMX MEPIOJIIB.

Oco06JHMBOCTI JILOJIOBOTO PEKUMY BOJOCXOBHII TOB'SI3aHI 3 OCOOJIMBOCTSIMHU
iXHBOTO TEPMIYHOIO pexuMy. JIb00BI YMOBU 3MIHIOIOTHCS HE TUIBKU B 4aci, ajne i
3a IJIONIEI0 akBaTopii BojocxoBuia. Lli 3MiHM MOXYTh OyTH TOCUTH ICTOTHUMH Ta
3aJIe’)KaTh, HacaMIepe 1, Bil IIMOUH: y pe3ysbTaTi Oulsa Oeperis, e MIHMONHU MEHIIIE,
KpMKaHUM MOKPUB BUHUKAE PaHIllEe, BUSBISETHCS OUTBII TOBCTUM 1 3HUKAE 3a3BUYal
MI3HIIIE, HIXK Y BIIKPUTIN YaCTHHI.

VY XBOCTOBIM 4acCTHHI BOJOCXOBHUII 3a3BUYail (POPMYIOTHCS 3aTOPHU BHACTIIOK
PI3KOT0 YMOBUIBHEHHS MIBUJKOCTI PyXy KpHXKaHUX TOJIIB, 110 HAAXOASTHh 3 BEPXHIX
OUISHOK PIYKM, TOPOLIEHHS Ta 3aHYPIOBAaHHS KPWKWH MiJ JbOJOBY Macy, UIO
3ynuHUiIacs, B MEpioJl OCIHHBOTO Ta BECHAHOIO Jh0A0XOMIB. Ilin yac 3HMMKEHHSA
PIBHIB BOJIM Y BOJOCXOBHIII MOKE BIIOYBATHCS OCaJXKEHHsI MacH 3aTOpYy Ha JTHO, a Y
pasi miiioMy piBHIB — ii CIJTUBaHHS Ta MEPEMIIICHHS BOJOCXOBHIIIEM.
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KinbkicH1 3aKOHOMIPHOCTI JBOJOBUX IMPOIECIB I PIYOK 1 BOJOCXOBHIIL
31e0UTBIIOr0 OTPUMYIOTh Ha TIACTaBl aHali3y Ta Yy3araJbHEHHs MarepiajiB
0araTopiuHMUX HATYPHUX CIIOCTEPEKEHB 1 pO3PAXYHKOBO-TEOPETUYHUX HATPALIOBAHb.
B ocHoBi 00poOkM BHXITHOT 1H(QOpMaLi J€KUTh, TOJIOBHUM YHMHOM, CTATUCTHYHUN
aHai3 6araTopiuHUX HU30K CIIOCTEPEKEHb.

[HTEeHCUBHICTh 1 MOCHIAOBHICTh PO3BUTKY 3aKOPHUX SBHUII 3a JOBXKUHOIO
HUKHBOTO  O'epa  BHU3HAYAIOTHCS, MEpeAyciM, TaKUMU  MOPQOJIOTTUHUMHU
0COOJIMBOCTAMM pycCja: YepPryBaHHAM AUISHOK 3 BEJIMKHMMHU 1 MaJUMU YXWUJIAMU JTHA
(mepekar — 1ieco) y NoeHaHHI1 3 T1IPOMETEOPOJIOTTYHUMH YMOBAMHU.

IinpoxiMiunmnii pexkxum BOAOTOKY. CTBOPEHHS BOJIOCXOBHII MPU3BOAUTH 10
3HAYHUX 3MIH YMOB (hopMyBaHHS sIKOCTI Boau. ['igpoximiunuit pexxum 6'epis I'EC €
HACJIIKOM TPHUPOJAHUX MPOIECIB YTBOPEHHS 1 TaHEHHS JbOJY, BUIAPOBYBaHHS Ta
BUIAJAHHS OMaJiB, AHTPONOT€HHOTO HABAHTAXKEHHS Ha BOJOWMY, a TaKOX
HACJIIKOM TPOLECIB CAMOOYHIICHHS, 110 CKJIAJal0ThCs MiJ BIUIMBOM MPUILUIUBY Y
BOJIOCXOBHIII, OIYHIA MPUTOYHOCTI, PEKUMIB CKUJaHHS BUTpaT Bojau udepe3 ['EC.
[Ipy 1bOMY ICTOTHUMHU YMHHUKAaMHU, IiJl BIUIMBOM SIKMX BIIOYBa€ThCcs (POpMyBaHHS
TIPOXIMIYHOTO PEXUMY, € TaKi:

— npupoaHi (POHOBI XapaKTEPUCTUKH SIKOCTI BOJM;

— MOppOMETPUYHI XapaKTEPUCTUKH BOJOCXOBHUIIA, 30KpeMa IIHOUHA
CIpAaLfOBaHHS PIBHS BOJU Ta MEPTBUH 00'eM;

— BOJOOOMIH, CTYMIHb IPOTOYHOCTI;

— CKHUJaHHS TOCIMOJAPCHhKO-MOOYTOBUX 1 BUPOOHUYUX CTIYHUX BOJ Y BOJIHI
00'eKTH Ta Ha pelibed MICIIEBOCTI;

— TMPOLIECH YTBOPEHHS Ta TAHEHHS JIbOAY;

— mporecu 010J0TTYHOT'O0 CAMOOYHIIEHHS BOJIOMMU;

— TeMIiepaTypa BOIM;

— 3cyB (ha3 riAPOXIMIYHOrO PEXUMY W aMIUTITYIM MaKCUMYMIB KOHIEHTpaIlii
JIOMIIIIOK;

— PpeXHUM HAIXOHKEHHS 3a0pyIHIOBAJIbHUX PEUOBUH, 30KpeMa XIMIYHHX
PEUYOBHH, 3 BHCOKOIO COpPOIINHOIO 3/IaTHICTIO, SIKI aKyMYJIIOIOTbCS Yy KpPUXKaHOMY
MOKPHBI, BKJIIOYalOUuM HadTOmpoayktu (0coOJMBO Yy pa3l iXHBOrO aBapiiHOIO
HAJXO)KCHHSI Ha KPY>KaHUM MOKPUB);

— XIMIYHHUH CKJIaJ] TOPia 1 MiA3eMHUX BOJI JI0Xka 1 OOPTIB BOJIOCXOBHIIIA.

Crtyninb 1 pi3HOBUIM BIUIMBY O0'€KTIB TipOoOYyIIBHUITBA Ha SIKICTb BOJIU Ta
BOJHI €KOCHUCTEMH Yy BEpPXHbOMY Ta HIKHbOMY O'edax y mepion ekcruryartaiii
PO3PI3HIIOTHCS.

Ha rizpoxiMiuHMii pexuM BOJTOCXOBHINA BIUIMBAIOTh TaKl YNHHUKHU:

— (OHOBUH CTaH SKOCTI BOJAW BOJOTOKY M OIYHUX MPHUTOK, IO HAIXOISTH Y
BOJIOCXOBHUIIIE;

— piBEHb CaHITAPHOT MIATOTOBKU 30HU 3aTOIJIEHHS BOJOCXOBUIIIA;

— XapaKTepHCTHKA 3aTOIUIFOBAHOIO JI0Ka (3aCOJICHICTh 1 TUIH IPYHTIB, CKJIaJl
1 o0cArM JepeBHOI, YarapHUKOBOI Ta TPaB'STHUCTOI POCIMHHOCTI, fKa MOTpAIUIsS€ B
30HY 3aTOIUICHHS, CKJIa]] MIA3eMHUX BOJ, HASBHICTh TOP(OBUIIL 1 OOJIIT TOIIIO);

— piBEHb aHTPOINOT'EHHOT0 3a0pyAHEHHS B OacelHi;

— TOCHOJapChKe OCBOEHHS BOJIOCXOBHILA;
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— cHUCTeMa BOJAOKOPHUCTYBAHHS, 0 3A1MCHIOETHCS 00'€KTaMU, SIK1 BXOJSTH 110
CKJIaJy T1IpOBY3Ja;
— BTOpHUHHE 3a0pyIHECHHS.

Kpim 3aranbHOi MiHepaizailii, BaXKJIUBE 3HAYCHHS Ma€ OIlliHKa O10reHHOIO
CTOKY, OCKUIbKH O10T€HH1 €JIEeMEHTH ICTOTHO BIUIMBAIOTh HA MPOAYKTHUBHICTh BOJHUX
00'ekTiB. 3aKOHOMIPHOCTI (OPMYBaHHS Ta PEXKUMY OPraHidYHUX PEUYOBUH Y
MPUPOAHUX BOAAX BUBYEHI Cl1a0o.

11.3 BiuiuB riApoTexXHivHUX COPYA HA iHIi a0ioTH4HI GaKTOPH TOBKULIA

MicueBi kiaiMaTuyni 3Minn. CTBOpeHHS TIAPOBY3JIB 13 BOJAOCXOBHUIIAMHU
BEJTUKOTro 00'eMy NPU3BOAUTH 10 3MIHU TEPMIYHOTO PEXUMY BOJU MOPIBHIOIOUHU 3
MPUPOAHUMHU YMOBAMH SIK Y BEPXHIX, Tak 1 B HIKHIX 0'epax 'EC, mo npuzBoauTs 10
3MIHIOBaHHSI TEIUIOBOTO CTOKY PIYKH 1 CKJIaJIOBUX TEIUIOBOTO OallaHCy BOJM 3 CYULIEIO,
a 0TXe, 1 3HaYeHb METEOPOJIOTTYHUX MapaMeTpiB 1 yMOB TYMaHOYTBOPEHHS.

VY perionax posTairyBaHHsS T1APOBY3JIB 3a3BUYail BiIOYBA€THCS 3MEHIICHHS
KOHTUHEHTAJIbHY KJIIMaTy, X1/1 TEMIIEpATypH MOBITPS CTA€ TUIABHIIIMM.

Temneparypa mnoBiTps mig BrumBoM BoaocxoBuia ['EC  31e0unbiioro
3HIDKYETHCS. HABECHI W y Tepily MOJIOBUHY JdiTa (OXOJIOMKYBAJIbHUNA BIUIMB),
MIABULIYETHCS B JAPYrY TMOJOBUHY JiTa 1 BOCEHHM (yTeIUllOBajJbHUN BIUIMB). Yac
HACTaHHS, TPHUBAIICTh, IHTEHCUBHICTh OXOJIOJ)KYBAJbHOTO 1 YTEIUTIOBAJIBHOIO
nepiojiiB  3ajJexarh Bl reorpad@iuHoro TMOJOXKEHHS, PpO3MIPIB 1 INIHOUHHU
BOJIOCXOBHUIIA.

Hanpsim BiTpy 3MIHIOETBCS 3aJ1€KHO BiJl Opi€HTAallil BOJIOCXOBHIIA, 3BUBUCTOCTI
OeperoBoi JiHIii, 0coOIMBOCTEH JaHAmMadTy, MOPCTKOCTI MiJCTUIAIOYOI MOBEPXHI
CyII1 Ta 0COOJIMBOCTEN MICLIEBOI IMPKYJIALIT MOBITPSI.

HIBUIKICTH BITPY HaJ akKBaTOPIEI0 BOJAOCXOBHINA Maike€ HE 3MIHIOETHCS
(15-20 %) B 0XONOMKYBaJIbHUI MEpioj, B YTEIUIIOBAJbHUN — 30UIBIIYETHCS Ha
50-100 %.

Humanns ona camoKkoHmpoiio

1. JlaliTe BU3HAYEHHS TIAPOTEXHIYHMX CIOPY]l Ta HaBEAITh T'OJOBHI CIIOPYIH,
AK1 10 HUX HAJIeKaTh.

2. HaBeniTh TONOBHI HampsMH BIUIMBY TIIPOTEXHIYHUX CHOpYA Ha
HaBKOJIMIIHE CEPEOBHUIIIE.

3. Sk riApoTeXHIUH1 CIOPY/IU BILUTMBAIOTH HA PEKUM BOJAOTOKY?

4. Sk rigpOoTeXHIYH1 CIOPYIH BIUIMBAIOTH HA a010TUYHI (DaKTOPU JOBKUILIS?
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TEMA 12 IIOHATTA ITPO BOAOI'OCITIOAAPCBKI PO3PAXYHKH
12.1 Marepiajm po3paxyHKy BOJOI0CHOJAPCHKOI0 dajIaHCy

Bogorocnonapcekuii 6aianc € miicyMKOM BOJOTOCTIOAAPCHKUX PO3PaxXyHKIB,
K1 BUKOHYBAJIM TiJ] 4ac IMIATOTOBKH BOJOTOCIOJAPCHKOTO OOTPYHTYBAHHSI CXEM 1
MPOEKTIB, Ta BH3HAYa€ CIIBBIJHOIICHHS HAsBHUX BOJAHUX pecypciB (oOcsriB
MOBEPXHEBUX 1 MIA3EMHHUX BOJ, JOCTYINHHUX JJIsi 0aratopiuHOro BUKOPUCTAHHS
rapaHTOBAaHOTO y pa3l HAasBHOIO Ta MPOEKTOBAHOTO CKJIaAy BOJOTOCIOJAPCHKOIO
KOMIUJIEKCY) Ta pPO3paXyHKOBOTO BOJOCIIOKMBAHHS 3 MPOTHO30BAHUM pPiBHEM
PO3BUTKY €KOHOMIKH.

Mamepianu po3paxynky 600020cno0apcvko2o 6anancy OXOIIioITh TaKe:

1) miHIAHY  po3paxyHKOBY  OallaHCOBY  CXeMy, sKa  BIJIOBigae
BOJIOTOCTIOAPCHKOMY palOHYBaHHIO TEPUTOPII;

2) onuc 0COOIMBOCTEN PO3MIISTHYTOrO BOJHOTO 00'€KTa, MPUHHATUX JOMYIICHb,
METOJMYHUX MIIXO0M1B, OOIPYHTYBaHHS BHUKOPUCTAHUX KOMII'IOTEPHUX MOJEIEH,
KpUTEPii 33J0BOJIEHHS BUMOT JJI KO’KHOTO PI3HOBUY BOJIOKOPHUCTYBAUIB;

3) 3micT Ta onucaHHA BUXIHOI 1HGoOpMmalii IS BOAHO-0AIAHCOBUX
PO3paxXyHKIB;

4) XapaKkTepUCTUKY MPUPOJHUX BOJHUX PECYPCIB Y PO3PaXyHKOBUX CTBOpAX,
10 0OMEXYIOTh BOJIOTOCIIOAPCHKI AUISTHKH (CTaTUCTHYHI MapaMeTpH, 3a0e3meueHi
o0csir cTOKY (ha30BO-OJTHOPIAHUX CE30HIB POKY, JAWHAMIKa 3MIHM BOJHOCTI 3a
JOBXHHOIO PIYKH);

5) oOrpyHTYyBaHHS JIMITYBaJbHUX MEPIOAIB MPOTATOM POKY W OIIIHKY iXHBOI
BOJHOCTI1 y 6aratopiuHoOMy po3pi3i;

6) OIIIHKY OJHOPIAHOCTI Ta PENPE3CHTATUBHOCTI OaraTOpiYHUX (MPUPOJHUX,
BITHOBJICHUX YHM 3MOJIETbOBAHUX) TIAPOJIOTIYHUX PSIAIB, IO BHUKOPUCTOBYIOTHCS.
ko  BOAHO-0ANaHCOBI PO3PAXYHKH TMPOBOJATHCS 32 OKPEMUMHU  POKAMH
XapaKTepHOi BOJHOCTI, JJIs KOXKHOI 3a0e3neueHocTi 3 0araTopiyHOro psay
obupaetbcst  (a00  MOJCTIOETHCS)  HAWOUIBII  HECHPUSATIMBUM  BapiaHT
BHYTPIIIHbOPIYHOT'O PO3MOJLTY CTOKY;

7) po3paxyHKOBI BUMOTH Ha KOXHIM BOJOTOCHOMAPCHKIA JIUISHIN, 30KpeMa
rajiy3eBe BOJOCIIOXXMBAHHS Ta BOJOBIJIBEJICHHS, CIIEl1ajbHI Ta KOMIUIEKCHI MOMYCKU
B pO3paxyHKOBHMX CTBOpaX 13 ypaxyBaHHSAIM 3000B's13aHb 32 MIKHAPOJHUMH yTrOJaMH,
BTPATU CTABKIB 1 BOJOCXOBHIII;

8) BapiaHTHI BOJOrOCHOJApPChKI OamaHCM B TMPUB'A3Il JI0 CTBOPIB
PO3PaxXyHKOBOI CXEMH Ta 3alUIaHOBAaHUMHU PIBHAMM peaiizallii BOJOroCnoAapChbKux
IUIaHIB, BUPAXKEHUX Y PEKOMEHJIOBAHOMY KOMIUIEKCI BOJOTOCHOJAPCHKUX 1
BOJIOOXOPOHHHX 3aXO0/I1B;

9) y3aranbHeH1 pe3yibTaTH BOJOTOCIIOAPCHKUX OaaHCIB 3arajioM o 0aceitny
3 OI[IHKOIO KO>KHOT'O CTBOPY 32 BO/103a0€3MEUEHICTIO JJI aHalli3y BOJOTOCIOIaPChKO1
e(hEeKTUBHOCT1 pEKOMEHJOBAHUX 3aXO0/I1B.

Cmpykmypa  cmamoapmuo2o  800020CHO0APCbKO20  OANAHCYy  BKIIOYAE
npuOyTKkoBY I/ 1 BUAATKOBY B YaCTHHM, a TaKOX PE3yJbTaT BOIOTOCHOJIAPCHKOIO
Oanancy. IleBHi ckiaoBi OamaHcy € BiIOOpaKEHHSM 1H)KEHEPHUX pIIIEHb,
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MOB'I3aHUX 13 pallOHAIIBHUM BOJOKOPUCTYBAHHSIM, PETYJIIOBaHHSAM CTOKY Ta MOro
TEPUTOpIATBHUM  NEpepo3noAlIoM. Pe3yapTaT BOJIOrOCmoAapchkoro OajaHCy
XapaKTEePU3YEThCS HAABHICTIO pe3epBiB (/1 > B) abo nedimutis (/7 < B) CTOKYy.

[lin yac BuOOpY pPO3paxyHKOBOTO IHTEPBANy 4acy ISl BOJOTOCIOAAPCHKOTO
OalaHCy  BpaxOBYETbCS ~ KaTeropis  piukd, 3HA4ylla BHYTPIIIHbOMICSAYHA
HEPIBHOMIPHICTh CTOKY, HAsIBHICTb PEryJIOBAJIbHUX €MHOCTEH, CIIBBIAHOIIECHHS
00'eMy Ta peXMMY BOJIOCIIOKMBAHHS, @ TAKOX CIELIAIbHUX BECHSHUX MOIYCKIB Ta
BOJIHOTO PEXHUMY PIUKH. 3aJIe)KHO BIJ IUX KPUTEPIiB BCTAHOBIIOIOTHCS MICSYHI,
JeKaiH1, TeHTaaH1 a00 J000BI pO3paXyHKOBI IHTEPBAIH.

Po3MipHICTh CKJIQJ0OBUX BOJOIOCIOAAPCHKOr0 OanaHCy NpUUMAEThCS Y
MIIH M, a JUIS PidoK 3 06'eMoM cTOKy 20—50 MIH M° — y THC. M°. Y pasi BeTHKHX
00CAriB CTOKY, OajJaHCH PO3pPaxOBYIOThCS Y BUTpaTax BOAM B PO3PAXyHKOBOMY
CTBOPI, a 06CSATH CTOKY 3a PiK NPHIMAIOTECSA Y MITH M° 200 KM°. IlepeBeIeHHs BUTPAT
BOAM Yy pO3PaXyHKOBOMY CTBOpPiI B OOCSTHM CTOKY MPOBOAMTHCS 3aCTOCYBaHHSIM
nepexiTHUX Koedilie€HTIB, 10 BPAXOBYIOTh TPUBATICTh PO3PAXYHKOBUX IHTEPBAJIIB.

Jist  po3paxyHKIB  BOJOTOCHOJApPCHKOTO  0OajaHCy  BUKOPUCTOBYETHCS
(B ouHUIAX 00'eMy BOJIM 32 pO3paxyHKOBHI 1HTEepBal yacy) hopmyia

B:W(§X+W60K+W}’13S+W(§6+W()OmiAVi
W, W, ~W,~W,~W, ~W, ~W,

sunap nep 60n Kn

(12.1)

ne W, —00’eM CTOKY, 110 HAIXOJIUTh 32 PO3PAXyHKOBUHN NEPIOJ 3 PO3MILIEHUX
BUILIC JIUJISSHOK BOJAHOTO OO€KTa, M0 PO3TJISIAETHCS, MIIH M3; Wsoe — 00°€M BOIH,
AKUN (POPMYETHCS 32 PO3PAXYHKOBHUH MeEpioj] HA PO3PAXYHKOBIA BOAOrOCTIONAPCHKIM
nustHIl (OOKOBa MPUTOYHICTR); W, — 00°e€M Bom03abopy 3 MIIBEMHUX BOJIHUX
00’€KTIB, SIKUHA 3AIMCHIOETBCA 3a TMOPSJAKOM, BCTAHOBJIEHHM 3aKOHOIABCTBOM;
Ws — BOIH, K1 TIOBEPTAIOTHCS, (POCIMNCHKOI0 «BO3BPATHBIEC») HA BOJAOTOCIIONAPCHKIM
IOUISHII, a caMe: MiA3€MHI Ta MOBEPXHEBl BOJAM, AKI CTIKAIOTh 31 3pOLIyBaJIbHHUX
TepUTOPiil, cTiuHi Ta (a00) ApeHaX)KHI BOJW, IO BIIBOJAATHCS y BOJHI 00’ €KTH.
@DakTUYHO BpaxoByeTbcd 00’€éM BOAM, WO TIOMaJae Ha  PO3PaXyHKOBY
BOJIOTOCIIOZAPCHKY JIISHKY 3 OOKY J1040i CUCTEMHU BOJOBIJABEICHHS, sIka BU3HAYAE
CyMapHy KUIBKICTh YCiX PI3HOBHU/IIB CTIYHUX BOJI (30KpeMa KOJEKTOPHO-APECHAKHUX ),
10 CKUAAIOTHCS Y BOJAOUMH, IMI3€MH1 TOPU30HTH Ta 0€3CTIYHI MOHMKEHHS, a TAKOXK
TUX CTIYHHUX BOJI, IO MOAAIOThCS Ha OYUCHI criopyau; Wy,, — AoTaliiHui 00’ €M
BOJAM, 110 HAAXOAUTh HAa BOAOrOCIONAPCHKY MUISHKY 3 CHUCTEM TEpITOPIaJIbHOTO
Mepepo3noAlTy CTOKY (MDKOAceiHOBI Ta BHYTPIINIHbO-OACEWHOBI MEPEKUIAHHS);
+4V — cnopaitoBaHHs a00 HanmOBHEHHS CTaBKIB Ta BOJIOCXOBHIL Ha PO3PaXyHKOBIH
BOJIOTOCTIOAPCHKIN AUIAHII; =W, — BTpaTu BOJM Yepe3 OCiIaHHA JIbOY Ha Oeperu y
pasi 3UMOBOTO CIpAIFOBaHHS BOJOCXOBHUINA Ta/a00 TOBEPHEHHS BOAW BHACIIIOK
TaHEHHS JTbOAY BECHOXO; Wiyq, — BTPATH Ha JOJATKOBE BHIIADOBYBAHHSA 3 aKBaTOPil
BoJOIM; W, — (unbTpaniiiHi BTpaTH 3 BOJOCXOBHIL, KAaHAJNIB, IHIIMX IOBEPXHEBUX
BOJAHMX OO’€KTIB 'y MeXaX pO3pPaxyHKOBOi BOJIOTOCIOAAPCHKOI  JUISHKU;
W, — 3MEHIICHHS PIYKOBOIO CTOKY, AK€ CIIPHYMHEHE BOJ03a00pPOM 13 MII3E€MHHUX
BOJHHMX O0’€KTIB, IO MAalOTh TIAPABIIYHUN 3B'I30K 13 PIUKOr0; W,, — NEpeKun
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YaCTHHH CTOKY (00’€My BOJM) 3a MEXK1 PO3PAXyHKOBOT BOJIOTOCIOAAPCHKOT AUISTHKY;
Wen — CyMapHi BHUMOTM BCIX BOJIOKOPHCTYBauiB I[l€i  pO3paxyHKOBOI
BOJIOTOCIIOZAPChKOT AUISTHKU; W,,, — HEOOXi/IHAa BEJIMYMHA CTOKY B KiHI[EBOMY CTBOPI1
PO3PaXyHKOBOI BOJOTOCIOAAPCHKOI AUISHKU (TPAaH3UTHHUM CTOK a00 KOMILJIEKCHHM
MONYCK, Yy SIKOMY CKJIaJ€Hl CaHITapHO-€KOJIOTIYHI Ta TOCMOJAPChKI IOIYCKH);
B — pesynabpTyroua ckinanoBa (HaMUIMIIOK abo JediuuT BOJHUX pECypciB)
BOJIOTOCIIOJIAPCHKOT NUISHKH.

Pe3ynpTaT BOJOOrOCnoOAapchkoro OamaHcy (QIKCYIOTh BEIUYHHY ACPIIUTY
BOJHMX pecypciB Def, peseps Boau W,., Ta NPOEKTHUN (TpaH3UTHUH) CcTIK W, Ha
HACTYMHY BOJOTOCIOIaPCHKY AUISHKY.

JAxmo B > 0, To pesepB BOAHUX pecypciB JOpiBHIOe Oanancy W,., = B, a
nedimut Def = 0; sxmo B < (, To pe3epB BOAHUX PeCypCiB JOPIBHIOE HYIIO W, = 0,
a nedpiuut Def = —B.

Benuuuna crpaifoBandsi a0 HArOBHEHHS BOJOCXOBHIIA 32 PO3PaXyHKOBUH
iHTEepBan 4Yacy (+4V) BuU3HAyYaeTbCs MiJ Yac PO3PaxyHKY BOJOTOCHOAAPCHKOIO
OajlaHCcy SK TMONpaBKa [0 pO3TAalllOBAaHUX BOJHHUX PECYpCiB, WIIO0 BHUPIBHIOE
npuOyTKOBY Ta BUAATKOBY YaCTUHU OajnaHCy.

HanoBHeHHsI BOAOCXOBHIIA BU3HAYAETHCS OOCATOM CYMapHOI0 MPUILUIUBY Yy
BOJIOCXOBHIIIE 32 BUPAXyBaHHSIM OOCSTIB CIEHIAJIbHUX IOMYCKiB, 0€31MOBOPOTHOTO
BOJOCIIOKMBAHHSA, a TaKOX  CHpalIOBaHHS  BOJOCXOBHUIIA B  IHTEpecax
BOJIOKOPUCTYBAYiB HUKHBOTO 0'eda, SKIO TaKi €, 1 BU3HAYAETHCS 32 (HOPMYIIOI0

V. 2V +AV =V <V (12.2)

pmo noy Hnp 9

ne: Vi, — 00'eM BOJOCXOBHINA Ha KIHEIb PO3PaxXyHKOBOTO IHTEpBaIY;
Viou — 00'€eM BOJOCXOBHINA HA MOYATOK PO3PAaXyHKOBOI'O IHTEpBaly; V,,, — 00'eM
BOJIOCXOBHILA P HOPMaJAbHOMY HIANIPHOMY PiBHI; V), — 00'€eM BOZOCXOBHIIA NIPH
piBHI MEPTBOTO 00’ €MYy.

3a MOYaTOK pO3paxyHKOBOIO IHTEpPBaNy  BOJOTOCHOJAPCHKOIO  POKY
MPUHAMAETHCSI MOMEHT HaCTaHHSI HaOUIbIll 0araToBOAHOTO CE30HY (ITOBEHI).

JIJisi BOJTOCXOBHII[ CE€30HHOTO PETYIIOBAHHS MOYaTKOBUM 00'€M 3arOBHEHHS
KOPUCHOI EMHOCT1 BOJIOCXOBHIIA 3a3BUYail JOPiBHIOE HYIIO (V0. = 0).

[Ipu GaraTopiyHOMY peryitoBaHHI CTOKY HAallOBHEHHS MOYATOK MEPUIOTO POKY
PO3PaxXyHKOBOTO PSIIy BU3HAYAETHCS IUIAXOM JIEKUIBKOX 1Teparliid 10 30iry oOcsriB
HAMOBHEHHS Ha MOYATOK 1 KIHEI[b PO3PaXyHKOBOTO 0AraTopiuHOTO Psay.

ko cymapHUil NPUIIMB BOAM Y BOJOCXOBHUIIE B TMEpiOf IMIIBHUILEHOI
BOJHOCTI TIEPEBHUIIYE OOCAT BUIBHOI €MHOCTI BOJOCXOBHUINA, 3A1MCHIOIOTHCS
JI0JIATKOBI MOMYCKH BOJM (XOJIOCT1 CKUIN ).

CkiazioBi BOJIOTOCIOAAPCHKOro OanaHcy 31 3HAKOM IUIIOC HallexaTh [0
npuOyTKOBOI YaCTHUHH OajlaHCy, 31 3HAKOM MIHYC — 10 BU1aTKOBOi. CripaitoBaHHs (+)
1 HanmoBHEHHS (—) BOJOCXOBUIIA 3a3BUYail BijoOpaxaroTbCs B NPUOYTKOBIA YaCTUHI
O6amancy. @Popmy OanmaHCcOBOi TabOmuIl JUIsi BOJOTOCIOJAPCHKOTO  OanaHCcy
BOJIOrOCTIOapchKoi AutbHUI (ani — BI'/]) naBeneno B Tabmumi 12.1.
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Ta6muns 12.1 — BOJJOTOCIIOJJAPChKMI1 BAJJAHC PEAJIBHOI'O 20
3ABE3IIEYEHOCTI 3A OB'€EMOM PIHHOI'O

POKY, SIKUU BJIN3bKUIN

CTOKY Bonorocnoaapchbkoi AUISHKH (mig0daceiiny, piuykoBOro 6aceiny)

MJTH M
Cknanosi InTepBan yacy
BOJIOTOCIIOIAPCHKOTO
OayaHncy EZ>;§§5><§§"‘:§
1 21314567 ][8]9]10[11]12]13]14

IIpudyTKOBa YacTHHA:

1. OOG'eM cTOKy, IO
HA/IXOJIUTh Ha
pospaxyHkoBy BI'JI 3
pO3TaIlOBaHUX BUIIIC
CTBOpIB (BUMIpAHMIA abo
pO3paxoBaHU IS
3BITHOTO POKY), W,

2. OO6'eM cTOKy, IO
bopmyeThCs Ha
PO3PaXyHKOBIN BI' 1

(OoxoBa MPUTOYHICTD, SKa
BUMIpsiHA a00 po3paxoBaHa
JUISI 3BITHOTO POKY), Wior

3. dakTnyan 00’eMm
JTOTAI[IHHOTO  CTOKY  Ha
BFI[) W()om

4. dakTnyan 00’eMm

B0/103200py MiI3€MHUX BOJ
13 3a3HAYEHHSAM  THUIY
BUJTyYEHHS (IIAPYCIOBHA,
apTe3iaHChKUM TOmIO) 3a
nanumu 2-TII-Boarocm mpo
B1100pH CB1XKOT BOJU, W5

5. O0'em BO/I, 110
MOBEPTAIOTHCS Ha
po3paxynkoBy BI'J[ (3a
JAHUMH dbopm 2-TII
(Boarocm) Mpo CKUAM Y
BOJAHUI 00’€KT 3a 3BITHUIM
PiK), Wi

6. CopamoBanusa  (+);
HAIMOBHEHHS (—) CTaBKIB Ta
BOJOCXOBHII, 4V
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ITponosxxenns tabmui 12.1

1

2

10

11

12

13

14

Yevoeo 3a  npubymxosoro
YACMUHOIO:

BurparHa yacTtuHa:

7. Brpatm Ha JI0IaTKOBE

BUIIAPOBYBaHHS Ta
JBOJJOYTBOPEHHS 3
MOBEPXHI BOJOCXOBHII 3a
PO3paxXyHKOBUMHU

T1IPOMETEOPOJIOTTYHUMHU
JTAHWMHM 32 3BITHUN MEPiof,
Wucm VV]Z

8. dinpTpaniiini BTpaTu 3
BOJIOCXOBMIII, K1
BHU3HAYEHI 3a PIBHAHHAM

BOJTHOTO OanaHcy,
CKJIAJICHOTO 32 JaHUMH
BUMIpPIOBaHHS BHTpaT y
HUKHBOMY 0'edi Ta
PIBHSIMU BOIA y

BOJOCXOBUII, W,

9. 3MeHIIEHHS PIYKOBOTO
CTOKY, SIKE€ CIPUYHUHEHE
B1IOOPOM MiA3EMHUX BOJI
(OIIHIOETBCS HA IMACTaBI
ctpoku 4 BI'G), W,

10. ®akTuyHuii  00’em
MIepeKUIaHHS YaCTUHU
CTOKY 3a MeXi
pospaxyHkosoi BI'/l, W,

11. Bumorn
BOJIOKOPHUCTYBaYiB Ha
po3paxynkoBiii BI'J[ (3a
nanumu  popm  2-TII-
BOJATOCH TMPO BUIYYCHHS
CBIKOT BOIU
MMOBEPXHEBUMHU
BOJI03a00pamMu 3a 3BITHHI
piK), Wss,, yCHOTO:

30KpeMa:
IMUTHC Ta TIOCIHOAapChKO-
HO6YTOBC BOAOIIOCTaAYaHH .

124




ITponosxxenns tabmui 12.1

| 21314516789 ]10]11]12]13]14

BUpOOHUYE (IIPOMUCIIOBE)
BOJIOTTOCTAYaHHSI

CiJIBCBKOI‘OCHOI[apCBKC
BOJOIIOCTaAYaHHA

3pOIIEHHS
CUIBCHKOTOCIIOAAPCHKUX
3eMelb

1HIII1 BOJIOKOPHUCTYBaul

12. 3niiicHeHi ramys3eBi Ta
CaHITapHO-EKOJIOT14H1
MOMYCKH 3a 3BITHUM DIK,
yChOT'O (KOMILTIEKCHU M
nonyck), W,,:

30Kpema:
— €KOJIOTTYH1 MOMYCKH

— CaHITapH1 NOMYCKH

— TOCIIOAAPCHKI MOMYCKH

Yevoeo  3a eumpammoro
yacmunoro, W,

PesynpTaTn 6anancy, B:

13. Hedimut 3BitHOTO BI'D
(_)9 Def

Pe3epB Bonu 3a 3BITHUH pik
(1), Wpes

14. TpaH3uT cTOKYy Ha
HUK4e posramoBaHi BI/],
W,e:

Po3paxyHkoBuii

Bumipsanuii (3a HasiBHOCTI
T'1IPOMETPUYHOTO TIOCTY)

I[ToxubOka BI'b

Jlisi po3paxyHKy MPOEKTHOTO (TPaH3UTHOTO) CTOKY Y CTBOpI, SAKUH 3aMHKaE
BOJIOTOCTIOJIAPCHKY AUISHKY, BAKOPUCTOBYEThCS (hopmynia

Vl/nc = ch _Def;‘cn + Wpea’ (123)

ne Def,, — nediuT KOMIUIEKCHOTO TMOIYCKY 3a PO3PaxyHKOBUM YacOBHI
IHTEpBAJL.

PecypcHa ckiazoBa BOJOTOCHONAPCHKOTO OallaHCy BKIIIOYAE TOBEPXHEBHIA
CTIK, ITA3€MHI BOJIH.
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OO6'eM mig3eMHHMX BOJI BHU3HAYAETHCS SIK YAaCTUHA EKCIUTyaTallliHMX 3aracis,
BUKOPUCTaHHS (B1A0Ip) AKUX MOMJIMBI BIATIOBITHO J0 3aKOHOJABCTBA MPO Hajapa. Y
pO3paxyHKax BOJOrOCHOJAPCHKOro 0OanaHCy Ha TMEpPCHEKTHBY BPaXOBYIOTHCS
MPOTHO3HI PECypcH MiA3€MHUX BOJI, IO OIIHIOIOTHCS Ha IIJACTaBl PEriOHAIBHUX
T1IPOreoNIOrYHUX JTOCHII)KEeHb, y3araJbHEHHS Ta IHTepIIpeTallii HasBHUX MaTepialiB.
ITin gac po3paxyBaHHSI BOJIOTOCIOAAPChKOTO OanaHcy B 00cs3i (W,,;;) BpaxoBYeThCS
CyMapHUi oO0car 3a0opy NiA3eMHUX BOJ I IUIEH TroCmoJapchKO-MOOYTOBOTO
BOJIONIOCTaYaHHs, a TAKOK IHIIUX LUJIEH BIAMNOBIAHO 0 BOJAHOIO 3aKOHOJABCTBA MPO
Hazpa.

JlaH1 mpo eKcrutyaTaliiiHi 3amacu MiJ3eMHUX BOJl MICTATBHCS B JIEPKABHOMY
BOJAHOMY PEECTpi, JaHUX JEp>KaBHOIO MOHITOPUHTY cTaHy Haap JlepxaBHOro
areHTCTBa 3 HAJAPOKOPHUCTYBaHHS. BimoMocCTi mpo BennUMHY (PAKTUYHOTO BiOOpYy
MNIA3€EMHUX BOJ MOXYTh OyTH OTpUMaHi LUISXOM OOpPOOKM JaHHUX JEp>KaBHOI
CTaTHUCTUYHOI 3BITHOCTI.

BbaraTtodakTopHa oliHKa pecypciB MIA3eMHUX BOJ| BKIIIOUAE TaKe:

1) o1iHKY 3aTBEpPKEHUX EKCIUTyaTal[IMHUX 3aI1aciB MiI3eMHUX BOJI;

2) OILIHKY YaCTUHU 3aTBEPJKEHUX EKCIUTyaTallliHUX 3araciB MiA3eMHHUX BOJ,
K1 TIOB'sI3aH1 3 TOBEPXHEBUMH BOJTHUMHU 00'€KTaMU;

3) OWIHKY TMOMOBHEHHS MII3€MHUX BOJ, HE TMOB'SI3aHUX 3 TOBEPXHEBUMHU
BOJHUMH 00'€KTaMH, sKa Nependayae Take:

— KaprorpadiyHe BiOOpa)K€HHS TEPUTOPIHA, HA SKUX MOXKE BiIOyBaTHCS
MOTJIMHAHHS TOBEPXHEBOrO CTOKY Yy JIEMPECiiHI JIHKU apTe31aHChbKUX BOJIOHOCHHUX
TOPU30HTIB;

— BU3HAUYCHHS TPUBAJIOCTI MEPiOy BiJl MOYATKY €KCIUTyaTallii Bog03a0opy 110
MOYaTKy KOMIICHCAIIMHOTO TMOTJIMHAHHSA IMOBEPXHEBOTO CTOKY B 30HAX >KUBJICHHS
apTe31aHChKUX BOJAOHOCHUX TOPU30HTIB.

Po3paxyHkoBl mnoTpeOuM Ha BOJOTOCHONAPCHKIM AUIAHII (OPMYIOThCS Y
BIIMOBITHO /10 HA0Opy CKJIaJ0BUX BHJAATKOBOI YAaCTUHU BOJOTOCIOJAPCHKOIO
Oastancy. ['0oBHY QyHKIIOHATBHY YACTUHY MOTPEO POPMYIOTH rany3eBi CIIOKMBAYI.

Po3paxyHKoB1 OTpeOH 10 BOAHUX PECYpPCIB MOAUISIOTHCS Ha OE3MOBOPOTHE
BOJIOCTIO’KMBAHHS (PI3HHIIT MK 0OCSATaMH BOJOCIOXUBaHHS Wy, 1 3BOPOTHUX BOJ
W) Ha HIUISHII Ta TOCHOAApChKi TOMYCKH, IO 3AIMCHIOIOTBCS B 1HTEpecax
BOJIOKOPUCTYBaYiB B HUKHBOMY O'e(l TiIpoBy3ia, a TAaKOXK 13 METOI0 OOBOJHEHHS
3amnaBu  piukd. [loTpeOu, 110 MOKPUBAIOTHCA TOCMOAAPCHKUMHU TMOIMYCKaMH,
BKJIIOYAIOTBCS Y BIAMOBIAHY Trpady BHAATKOBOI YacCTMHH BOJOTOCIOJIAPCHKOIO
6anancy (W,,).

JUis  aHamidy  Cy4yaCcHOrO  CTaHy  BOJIOTOCIOAAPCHKOTO  KOMIUIEKCY
BUKOPUCTOBYIOTBCA MaTepiaiii JAep>KaBHOI CTAaTUCTUYHOI 3BiTHOCTI. [lnaHOB1 Ta
MEPCHEeKTUBHI BOJOIOCTIOAAPChKi 0ajJaHCH PO3PAaXOBYIOTHCS Ha MiACTaBl MPOTHO3HUX
OLIIHOK PO3BUTKY MPOMHMCIOBOTO Ta CUTLCHKOTOCIIOIAPCHKOI0 BUPOOHUIITBA, & TAKOK
MICT Ta THIIMX HACEJIECHUX MMYHKTIB y MEKax BOJIOTOCIOAAPCHKOT NUTbHHIIL.

CyMapHuii 00cAr BOJOCHOXXHMBAaHHA Ha  BOJIOTOCHOJAPCHKIA  JUISHII
BU3HAYa€ThCAd K (opMalibHA cyMa MPUBATHUX NOTPed Yy BOJI 32 BHpPAaXyBaHHSIM
3BOPOTHHUX BOJ 32 (HOPMYJIIOIO
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VV(;(),Z = W] + Wg + W3 + W4 + W5, (124)

ne W; — 00’eMu BOJOCIOXKMBAHHS MICT Ta IHIIUX HACEJICHUX MYHKTIB (IJIs

MATHOTO Ta TOCMOJApPChKO-MOOYTOBOTO  BojomocTavyaHHus); W, — o00’emu

BOJIOCIIOKMBAHHS MTPOMUCIOBUX MIANPUEMCTB; W; — 00’€MU BOJOCIIOXKHUBAHHS IS

CUILCHKOTOCIIOAAPCHKOr0 BOJONOCTayaHHsA; W, — 00’eMH BOAOCIOXHUBAHHS JIs

3pPOILIEHHS CUTbCHKOTOCIOJIAPCHKUX 3eMellb, Ws — 00’€MU BOJOCMOXKHUBAHHS 1HIIUX
BOJIOKOPUCTYBAYiB.

O6csru W,  BU3HaualThCs, 3TIHO 3  BCTAHOBJIEHUMHM  HOPMaMH
BOJIOCIIOKMBAaHHSA B pO3pPaxyHKy Ha OJIHOTO MICBKOTO JKHUTENs 1 YHCEJIbHOCTI
HacCeJICHHS.

BogocnoxuBaHHS ~ NPOMHUCIOBUX MIANPUEMCTB W, BHU3HAYaeTbcs  3a
MPOIO3ULIISIMU TIEBHUX MIAMPUEMCTB ab0 3aJe€XHO BiJ] MUTOMUX BUTPAT BOAM Ha
BUPOOHUILITBO OJMHHMII TMPOAYKI[li, 3aCHOBAaHMX HA IPOTHO31 PO3BUTKY IEBHUX
BUPOOHUIITB (0OCATIB Ta PI3HOBUIIB POIYKIIiT).

[ToTpebu CLIBCHKOTOCIOAAPCHKOTO  BOJAOIOCTadYaHHS W3 BU3HAYalOThCS
BIMOBITHO /O BCTAaHOBJIEHMX HOPM BUTpaT BOAM CIHOXXHBAYIB  CHUCTEM
CUIBCHKOTOCIIOIAPCHKOTO BOJIONIOCTAYAHHS.

OO6csry BOAOCIIOKUBAHHS ISl 3pOIICHHS CLUILCHKOTOCIIOAAPChKUX 3eMelnb W
BCTAHOBJIIOIOTHCS BIJIMOBITHO 70 BCTAHOBJIEHUX MOJUBHUX 1 3pOILIYBaJIbHUX HOPM
JUTSl IEBHUX MPUPOJHO-KIIMATUYHUX YMOB 1 CTPYKTYPOIO C1IBO3MIHHU.

[ling 4Yac po3paxyHKy BOJOTOCHOAAPCHKOrO OajaHCy MPUHMAEThCS MOCTiiHE
BOJIOCIIOKMBAHHS B 0araTopiyHOMY po3pi3i, y pa3l BUCOKOI MIHJIMBOCTI LIapy OMaiiB
1 BUMIAPOBYBaHHS HEPIBHOMIPHICTh BOJOCIIOKMBAHHS BPAaXOBYETHCS 3aCTOCYBaHHSIM
KOoe(DILIEHTIB EepEePaxyHKy pPO3PaXxyHKOBHUX 3pOIIYBATIbHUX HOPM.

[ToTpebu y Bonl IHIIMX BOAOKOPUCTYBadiB W5 BCTaHOBIIOIOTHCS Ha IMiJICTaB1
BCTAHOBJIEHUX (AKTUUHUX OOCSTIB JOMYCTUMOro 3a00py (BHIIYYEHHS) BOJHMX
pecypciB ab0 MPOTrHO3HUX MaTepialliB.

3a HaAsABHICTIO PYCIOBHUX BOJOCXOBHII Ha BOJOTOCIOAAPCHKIN JUISHINI B
OaJiaHC1 BpaXxOBYIOThHCSI BTpaTH Ha 10JaTKOBE BUIIAPOBYBAHHS 32 POPMYIIOIO

w

ouc

cp

ne F., — cepeaHs Ioma A3epKanga BOJOCXOBUILA 33 PO3PaXyHKOBHH IHTEpBal 4acy
3a BHpaxyBaHHSIM IUIOIII BOJHOI TMOBEPXHI JO CTBOPEHHS BOJOCXOBWINA. SIKIIO
IUIOIIA, IO BiIHIMAETHCS, HEBEIWKA IMOPIBHIOIOYHM 3 IUIOMICI0 BOJIHOTO J3epKaia
BOJIOCXOBHINA, TO BOHA aHYIIOETHCH; My, — INAP JOJATKOBOTO BUIIAPOBYBAHHS Y
PO3paxyHKOBOMY 1HTEpBaJi (M), po3paxoBY€eThes 32 POpMyII0r0

h()uc = hs B (hoc _hcm) > (126)

hs — 11ap BUNAPOBYBaHHS 3 BOJHOI MOBEPXHI, BU3HAYAETHCS BIAMOBITHO 0O
nonatky [1]; h,. — 1map omajiB Ha BOJHY MOBEPXHIO, BUZHAYAETHCS BIJIMOBIIHO 0
nonatky [1]; A, — map cTOKy Ha Tiii caMiid TUIOIII O CTBOPEHHS BOJOCXOBHIIIA.
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ko cTik 13 3a3HaYeHOl IUIOU[I HE3HA4YHWM, TO BTpPATH HA JOAATKOBE
BUIAPOBYBaHHS ()aKTUYHO TNEPETBOPIOIOTHCA HA IIap BUJIMMOIO BUIIAPOBYBaHHS
(pI3HUIIS MDK BUIIAPOBYBAHHSM 1 OMAaJIaMH).

JIJisi HaTMBHOTO BOJOCXOBUIIA 0OCST BTpaT PO3PAXOBYETHCS K TOOYTOK IIapy
BUJIMMOTO BHUIIAPOBYBAaHHS Ha CEpPEJHI0O B PO3PAXyHKOBOMY IHTEpBaJli IUIOMLY
BOJIHOTO /13€pKajla BOJOCXOBUINA 3a (POPMYJIIO0

W, =(h—~h)-F,. (12.7)

eun

3a3Buyaii 00CATH BTpaT Ha BUTIAPOBYBaHHS Ta JIbOAOYTBOPEHHS BU3HAYAIOTHCS
CTOCOBHO JI0 CEpPEeIHBbOOATaTOPIYHUX KIIMAaTHYHHUX YMOB PalOHY 3 ypaxyBaHHSIM
MOMICSIYHUX rojiorpadis 1apy omnajis, BUMIAPOBYBAHHS 1 TOBIIMHU JIOAY.

®inpTpaniiHi BTpaTH BOAM 3 BopocxoBunl (W, MiH M) CKIaJaloThCs 3
dinpTparii uepes Ti10 rpedi, i OCHOBY 1 B 00Xij Ipebiii, a TAKOXK Yepes3 THO 1 Oeperu
BOJIOCXOBHIIIA Ta PO3PAXOBYIOTHCA 32 (OPMYIIOI0

W, =W, +W (12.8)

¢naom Goep 2

1€ Wy niom — GUIBTpanis yepes TI0 Ta OCHOBY Ipebini; Wy 6., — QLIbTpania yepes aHO
Ta Oeperu BOJOCXOBHIIIA.

Brpatu Ha QunbTpanito yepes TL10, OCHOBY Ta B 00XiJ rpediii BU3HAYAIOTHCS
Ha TMIJCTaBl poO3paxyHKIB (uibTpamii yepe3 Tui0 rpediai Ta il OCHOBY mMia yac
MPOEKTYBaHHs abo 3a JaHUMH HAaTYpPHHUX CIIOCTEPEXKEHB 3a rpedIero.

3a BIACYTHICTIO TMPOEKTHOI JOKYMEHTalli Ta JOCTOBIPHUX HaTypHUX
JOCJIIJDKEHb Ha TIApOBY3Jax 13 rpedismu, 00'em (inbTparii yepe3 TUIO il OCHOBY
IPYHTOBOI Tpediii MOXke OYTH BU3HAYEHO 3a JOMOIOI0 CXEMH, HABEJIEHO1 Ha PUCYHKY
12.1 Ta hopmyioro

2 2
Wq’)nwm = kq’) ) Hl - H2 ) niom ) t )
| 2-(1, +0,4H,)

(12.9)

ne H; — BiACTaHb MDK pIBHEM BOJAM Yy BEpXHbOMY O'edi Ta BOJOYIOPOM, M;
H; — BIICTaHb MK PIBHEM BOJH Y HHKHBOMY O'ei Ta BOJOYNOPOM, M; /,,, — BIICTaHb
MUK JIIHIIMHM ypI3y BOAM y BEPXHBOMY Ta HIKHbOMY O'edax, M; ky — KoedilieHT
¢buIbTpallii TPYHTY Ta OCHOBH rpediii, M/C; L., — AOBXKUHA Tpebii, M; f — nepion
qacy, 3a SKUi po3paxoBYyeTbCs PUIbTpaIis, CEK.

[lin 4ac po3paxyBaHHA (uUIbTpalIMHUX BTpaT BOJIM 3 BOJOCXOBHUIIIA
BPaxoOBYEThCS TEPMIH MOTo eKcIulyaTallli, a caMe: Haii3HauHima (uibTpauis uyepes
THO Ta Oeperu BOJIOCXOBHILA CIOCTEPITa€TbCS B MEPIIl POKH HOTO €KCIUTyaTalii,
gyepe3 4—5 pokiB (Ha BEIMKHUX BOJOCXOBHINAX uepe3 7—10 pokiB) (iabTparliss Moxe
3HU3UTHUCS BiJ i1 MOYATKOBOTO 3HAUCHHS B 2—3 pasu il Oinble.

128



¥P 1 2
i

£

Pucynok 12.1 — Cxema miist po3paxyHKy QuIbTpallii 4epe3 TijI0 i OCHOBY
IPYHTOBOI rpedii

Cymapni ¢uibTpalliiiHi BTpaTH MNPUHAMAIOTBCS 3MIHHUMHU MPOTITOM POKY
3aJIKHO BiJ TMOTOYHOTO HANOBHEHHS BOJOCXOBMINA Ta HANopy, L0 BHU3HAYAE
IHTEHCUBHICTH (PUIbTpALIi.

ChiBBIOHOILIEHHS BUTpaT TMOBOPOTHOI Ta  0€3MOBOPOTHOI  (inbTparii
BCTAHOBJIIOETHCA 3 YPaXyBaHHSM T1IpOre0JIOrYHUX YMOB MEBHOTO 00'€KTA.

Brpatu Bomu BHACHiIOK OCiIaHHS JIbOJY Ha Oeperd i 4Yac 3UMOBOIO
cripairoBaHHs BojocxoBuia (W,) po3paxoByroTbes 3a popMynoro

P
=L, (F,-F), (12.10)
J
Pr o . . . .
ne — CIBBIIHOIIEHHA IIUIBHOCTI BOAM Ta JIbOJAY, 3a3BUYail JIOPIBHIOIOTH
P
OmWHUI; A, — cepemHs TOBUIMHA JIbOAY 3a pPO3PAXYHKOBHIl IHTEpBA;

F ma F_ — myoma a3epkajiga BOJOCXOBHINA BiIMOBIIHO Ha MMOYATKy ¥ HANpPUKIHII

PO3PaXyHKOBOTO IHTEpBAITY Hacy.

ToBmmHa nHOMY 3aMa€Thcsl IS KOXKHOTO — IHTEpBally BCIX  POKIB
PO3PAaXyHKOBOTO psiAy. 3a BIACYTHICTIO 3MMOBOTO CIIPAI[OBAHHS BOJOCXOBHIIA
BTpaTU BOJM Ha JHOJOYTBOPEHHS HE BPAaXOBYIOThCS. |HTEHCHBHICTH MOBEPHEHHS
JHOJly IPUMMAETHCS B PO3PAXYHKAX PIBHOMIPHOIO.

3MEHIIEHHsI PIYKOBOTO CTOKY, CHPUYMHEHE BiIOOpOM mia3zeMHuX Box (W) 13
TOPU3O0HTIB, TJIPaBIIYHO MOB'I3aHUX 13 PIYKOBUM CTOKOM, BU3HAYA€EThCS Ha IiJICTaB1
OI[IHKM BIUIMBY IMIJ3€MHUX BOJ Ha PIYKOBHM CTIK, SIKa MPOBOAUTHCA IiJ Yac
TJIaHYBAaHHS BOJOTOCIOAAPChKUX 3ax0/iB. [Ipu 1iboMy AoMycKaeThes npuitMaTH, 110
B1J101p MI3€MHUX BOJI 13 TOPU30HTIB, PO3TAIOBAHUX HUXKYE MICLEBOro 0a3ucy eposii
a00 Ha 3Ha4YHI{ BIACTAH1 B1Jl pIYKOBOI MEPEX1, HE MO3HAYAETHCS HA PIYKOBOMY CTOIII
(y = 0); BigOip BOAM 3 aOBIAJBHUX BIJIKJIAJCHL PIYKOBUX JOJHUH TOBHICTIO
BIIHOCUTHCS JIO PIYKOBOTO CTOKY (y = 1).

B iHImMXx BUnagkax Ay po3paxyHKy Moxke OyTH BUKOPHCTaHA Taka ¢popMyna:

W,=x-W

CB >

(12.11)
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ne W., — 00’em mig3eMHHX BOJ, IO BiIOMPAIOTBCSA Ta TiAPABIIYHO MOB’s3aHi 3

PIUYKOBUM CTOKOM; ) — KOE(QIIIEHT, 10 XapaKTepu3ye CTYMHiHb T1IPaBIIYHOTO
B32€MO3B’ 13Ky MOBEPXHEBUX 1 MIJ3€MHUX BOJI, IKMI BU3HAYAETHCS Yy TPOLIEC] IEBHUX
r1IpOreosIOrYHUX Ta T1IPOJIOTTYHUX BUIYKYBaHb.

Bapro BpaxoByBaTHM MpOrHO3 TiIpaBIIYHOIO 3B’SI3KYy TMOBEPXHEBHUX 1
MiA3€MHUX BOJ y TMPOEKTHIM mepcrnekTuBl Ha 15-20 pokiB, OCKUIBKM 1HTEHCUBHE
CIpPALIOBAaHHS MII3€MHUX TOPU30HTIB 3 YTBOPEHHSAM TIJIMOOKOI BOPOHKM JIETpecii
MOXX€ 3MIHMTH T1IPaBIIYHUN PEXUM B3a€MOAIl MIJ3€MHHMX BOJ 13 MOBEPXHEBUM
CTOKOM.

Kpurepiem 3ag0BUIBHOCTI TOTpeO BOJOKOPUCTYBa4yiB € PO3PaxXyHKOBA
3a0€3MeYeHICTh 3a 4YuciioM OesnepebiiiHux pokiB (Pusp), IO po3paxoByeThCS Y
IPOLEHTAX 32 TaKOK (HOPMYJIOIO:

N —
P, ==""100, (12.12)
" ON+1

ne N — TpuBajicTh 0araTopiyHOrO0 PO3PaxyHKOBOTO PAIYy, SKHH MPUAMAEThCA 3a
MPOTOTHUIT MAaliOYTHROTO BOAHOTO PEKUMY, Y POKAX; 7 — YUCIIO NMEepeOifHUX POKiB.

3abe3neyeHIiCTh 3a KUIbKICTIO Oe3nepeOifHuX pOKIB yKa3zye Ha WMOBIPHICTh
TOT0, IO MOTpeOr y BOAl 3 OOKY BOAOKOPUCTYBayiB OyAyTh BUTPUMAHI1 B MOBHOMY
00cs31 B P, pokis 31 100.

JUIs  BONHOTO  TPAaHCIOPTY  JOMUIBHO  BHKOPHUCTOBYBAaTH  IOKa3HHK
3a0€3MEeUeHOCTI 3a CyMoOw Oe3mepeOiiHuX MicsaIiB  (nekaa) OaraTopiuHOro
PO3pPaxyHKOBOTO TMepioay, IO Ja€ 3MOTY OIIHUTH BIIIHOCHY TPUBAIICTh
OesnepeOiiHNX 1HTEpBaATIB Yacy. 3a0e3MeyeHICTh 3a TPHUBAIICTIO Oe3nepeOiHuX
1HTEpBaJiB Yacy BU3HAYAETHCS TAKOIO (POPMYJIIOIO:

P = M -100, (12.13)
N-n

ne M — cymapHa TpuBalicTh Oe3nepeOiHIX MepioAiB Yacy B pO3paxXyHKOBMY PANY; A
— CyMapHa TPUBAIICTh PO3TIAHYTUX TepioiB B poill. [le Habarato MeHI KOpCTKUM
KPHUTEPIH, HIXK 33 YACIOM 0e3nepeOIiHuX POKIB (P, > Pygsp).

3aJie’KHO BiJ TOYHOCTI Ta MOBHOTH BUXIAHUX JAHHUX, HAJIHHICTh PO3PAXYHKY
BOJIOTOCIIOZIaPChKOT0 OalaHcy Moke OyTu pizHow. OIiHKa HaIIHHOCTI BUXITHUX
JaHUX, W10 BUKOPUCTOBYIOTHCS NpPH BHU3HAYEHHI MapaMeTpiB, $AKI CTAHOBIATH
BOJOTOCTIOAPChKUN  OajaHC, BUKOHYEThCS  LUISIXOM  TOPIBHAHHS  3HAa4Y€Hb
PO3PaXOBAaHOTO Ta BUMIPSHOIO OOCSTIB BOJM, SIKI MPOMIUIM Yepe3 3aMUKAIbHHUM
CTBOpP BOJOTOCHOJAPCHKOI JIUIBHHUIIL 32 PO3PAXYHKOBUU MEpioa yacy ¢ 3a TakKolo
dhopmyoro:

‘ WsuM _ Wpoap

3am 3am

UM

‘-100=g, (12.14)

3am
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ne W' —o06’eM BOIW y 3aMHKaJIbHOMY CTBOPi, 1[0 BUMIPSHUH 32 MUHYJIHIA TIepio

3am

qacy t, M°; W'? — 06’eM BOAM y 3aMHKAIbHOMY CTBODI, SIKHil po3paxoBaHHil 3a

3am
3

PIBHSIHHSIM  BOJOTOCIOJApChKOTOo OajllaHCy 3a MUHYJIUWA Tmepiog dvacy t, M,
€& — BIJHOCHA TOXHOKa PO3paxyHKY BOJOTOCIOJAPCHKOr0 OajlaHCy, AOMYCTUME
3HAYCHHS €TICLIOH 3aJIeKUTh BiJl JOCTOBIPHOCTI MaTepiaiiB, 0 BUKOPUCTOBYIOTHCS,
Ta BU3HAYAETHCS 3aMOBHUKOM 3aJI€KHO Bl OCTAaBICHUX 3aBAaHb.

Tounimuii aHani3 HAAIMHOCTI BUXITHUX JaHUX, 110 BUKOPUCTOBYIOTHCS ITiJl
yac BHU3HAUCHHsS TMapaMeTpiB, SKI CTAaHOBJIATH BOJOTOCIOJAPCHKUM OanaHc,
BUKOHYETHCS 32 TAaKOIO (POPMYIIOIO:

‘WS’MM _ Wsupax — 26

3am 3am x>

(12.15)

ne W' — 06’€M BOJIM Y 3aMUKaJIbHOMY CTBOPI, SIKHH BUMIPSHO 3a Mepioj] Jacy t, 1o

3am

MuHYB, M; W _ 06’eM BOAM y 3aMHKAIbHOMY CTBOPi, SIKMH PO3paxoBaHO 3a
piBHHHHHM BOJIOTOCIIOIAPCHKOT0 OaiaHcy 3a Mepioj 4acy t, [0 MUHYB, JOPIBHIOE
BeNMUnHI Wy, M'; Oy — CYKYITHICTh CEPEIHBOT KBaPATHYHOI MOXHUOKH PO3PaxyHKiB

Ta BUMIPIOBaHb, 10 PO3PAXOBYETHCS 32 TAKOIO POPMYIIOIO:

o, =.0. +t0. (12.16)

posp 2

IIPU LIBOMY O3, PO3PAXOBYETHCS 3a POPMYJIOIO

Ao, W) (o, W) +(0, W) +(0,- W) +...% (0, W,)
o

3am

. (12.17)

O€  Ogmu — CepelHs  KBaJpaTUYHA  MOXMOKAa  BUMIPSHOTO  3HAYEHHS;
Oposp — CEPENHS KBaJpaTU4HA IOXHOKA PO3PAaXOBAHOIO 3HAYECHHS; 0, — CEPEIHA
KBaJlpaTUyHa  MOXMOKAa  BU3HAYEHHA  7n-20  MapamMeTpy, 1[I0  CTaHOBHUTH
BOJOTOCTIOAPChbKUM  OajmaHC 1 3ajeXuTh BIJ MeETony 1ii BHUMIPIOBaHHA Ta
pO3paxyBaHHS.

Opi€HTOBHI 3HAa4Y€HHS TOYHOCTI BU3HAYEHHS KOMIIOHEHTIB, L0 CTAHOBIATH
npuOyTKOBY Ta BUAATKOBY YaCTUHU BOJOTOCIIOIAPCHKOro OajaHCy, HaBeleHo B [1].

12.2 IlocaigoBHICTh CKJIAJAHHS BOJAOIOCHOAAPCHLKOrO OajaHcy s
pPiYKOBOro O0aceiiny

Bonorocnonapcbkuii 0anaHc pi4koBOro OaceiiHy peKOMEHIYETbCs CKIIAAaTH,
MOYMHAIOYM 3 TEpHIOi Bil BUTOKY PIUYKH BOJOIOCIOAAPCHKOI UIBHULIL abo Bix
CTBOpPY Ha JIHII JEpX,aBHOTO KOPAOHY YKpaiHuW (Aji1 TPaHCKOPAOHHUX BOJHMX
o0'ektiB). Jlami BOJHO-OaNaHCOBI  PO3PAaXyHKH BUKOHYIOTbCA IS IHIIMX
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BOJIOTOCTIOJAPCHKUX JIUISHOK 13 TOJIOBHOIO TEYIEI0 PIUYKH PIYKOBOTO OaceilHy
(Bi71 BUTOKY JI0 THpJIa), 30KpeMa BOJAOTOCIIOAAPCHKI AUISHKY Mi10aceiiHIB PIYKH.

Ha koXHIli BOJOTOCNOAApCHKINA AUISHIII BHU3HAYAETHCS OOCAT Ta PEXUM
0€3MOBOPOTHOTO BOAOCIOXUBAHHSA, SKUA Yy CyMl 3 KOMIUIEKCHUM IOIYCKOM
(TPaH3UTHUM CTOKOM) 3ICTaBISIETbCS 3 OOCATOM 1 PEXKUMOM HAsIBHUX BOJHHMX
pPECYPCIB Y 3aMUKAJIBHOMY CTBOpi. YHACHIIOK OanaHCy BHU3HAYAETHCS MPOEKTHUM
INPUILUIMB J10 BOJOIOCIOAAPCHKOT MAUISHKH, IO pPO3TalloBaHa HUXYe. Y pasi
HEe3BeJIeHHOro Oanancy (nediuuT BOAHUX PECYPCiB), MPOEKTHUW NPUILIUB O
PO3TaIlIOBaHOI HUXKYE BOAOTOCTOAAPCHKOT JUISTHKA BH3HAYAETHCS MICIS PO3MOILTY
nedIuUTy MK CIIOKUBaYaMU Ta KOMIUIEKCHUM IMOITYCKOM.

Pecypcu po3ramoBaHOi HMXKYE BOJOTOCHOAAPCHKOI JUISHKM BU3HAYAIOTHCS
M1JICYMOBYBAHHSIM MPOEKTHOTO MPUILIUBY 3BEPXY 31 CTOKOM, 110 (OPMYETHCS Ha L1
BOJIOTOCIIOAAPCHKIN AUISHIN. 3a HEOOXITHICTIO (3HAYHI BIACTaHI, ICTOTHUW BILUIWB
PYCIIOBOTO 1 3aIUIABHOTO PETYJIIOBAHHS) BOJAHI PECYPCH AUISHKU PO3PaXOBYIOTHCS 3
OrJIsiAy Ha TpaHcopMallii pyclioBOrO CTOKY Ta (pakTopy vacy.

Crik, mo ¢opmyerbcsi Ha IUIAHIN (O14HA TPUTOYHICTH), BU3HAYAETHCS SK
pi3HULISL OOCSTIB NPHUPOJHOTO CTOKY B 3aMHKaJIbHOMY 1 BXIIHOMY CTBOpax Yy
MPUAUHATHX IHTEpBaIaX yacy.

3a pe3ynbTaTaMHU BOJIOTOCIOAAPCHKUX OallaHCIB Jii KOXKHOTO CTBOPY
BCTAHOBJIIOIOTHCS JE€(IIUTHI BOJOTOCIOAAPCHKI JUISHKHA, a TaKOX PE3epB BOJAHUX
pecypciB, TOYMHAIOUYM 3 CYYAaCHOTO PIBHS BOJOCIOXKMBAHHS JO MPOEKTHOT
NEePCHEeKTUBU, 3a3BUYAll 3 IHTEPBAIOM y M'ATh POKIB. JlepIIUTHUMU BBaKAarOTHCS
BOJIOTOCIIOAAPChKI  AUISHKH, Ha  SKUX  TOTpeOM  BOJAOKOPHCTYBAdiB  HE
3aJI0BOJIBHSIOTBCA BIANOBIAHO A0 KpuTepiiB. Po3paxyHkoBuil (OH CTBOPIOETHCA
XapaKTepHUMH OalaHcaMu BOJHOCTI 3a pOKaMH JJIS BCIX PO3IJISTHYTHX PIBHIB
PO3BUTKY 32 CYYacCHOrO CKJIay IHXKEHEPHO-TEXHIYHUX Ta MPUPOJOOXOPOHHUX
3aX0/I1B.

Bono3abe3neyeHicTh pi3HUX BOJOTOCHOJNAPCHKUX TUISHOK XapaKTEPHU3YEThCS
PI3HUMM  KaJICHJAPHUMU  POKAMH  PO3PAaXYHKOBOTO  TIAPOJOTIYHOTO  PALIY.
XapakTepuUCTUKOI0 BOA03a0€3MEYeHOCTI € OI[IHKa 3a BCIM PO3PaXyHKOBUM
OaraTopiyHUM PSAIOM y BUIJISA1 MOEJHAHUX KPUBUX 3a0€3MEYEHOCTI MPUPOTHOTO
CTOKY, HassBHUX BOJIHUX PECYPCIB Ta 0OCSTIB BOAOCIOXUBaHHS (puc. 12.2), mo nae
3MOTY aHajli3yBaTU CHUTYyaIlito B roctpomanoBoaux (P > 95 %), mamoBogHux
(P > 80-90 %), cepenupomanoBoguux (P > 75-80 %), cepeanix i1 GaraToOBOJAHUX
YMOBaX, 32 BCI€EI0 KPUBOIO 3a0€3ME€YEHOCTI.

JIJist cyqacHOTo CTaHy BOJIOTOCIOIAPCHKOT0 KOMIUIEKCY BUKOHYIOTHCS TUIAHOBI1
OaJlaHCH, KOJIM BOJIOCIIOKMBAHHS PO3PaXOBYETHCS HA MIJCTaB1 11F0YMX HOPMATHUBIB, a
TaKOXX TMPOBOJUTHCSA aHaJi3 BUKOPUCTAHHS BOJHHMX PECYpPCiB Ha IMiACTaBl 3BITHUX
BOJIOTOCTIOJJAPCHKUX OallaHCIB, SIKI XapaKTEPHU3yIOTh BOAOTOCIOAAPChKY OOCTaHOBKY
3a JaHUMH CTaTUCTUYHOI 3BITHOCTI.
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S 1 [Tpupoanuii cTik

Pecypcu, siki € B HassBHOCTI

B@SHOBOpOTHC BOJOCITOXKNBaHHA

---_r*. hP" “-'I;I'
75 90 97

Pucynok 12.2 — CyminieHi KpuBi 3a0€31€4€HOCT1 MPUPOTHOTO CTOKY, HASIBHUX
BOJHHUX PECYPCIB Ta 0€3MOBOPOTHOIO BOJAOCIOKHUBAHHS

st neiuMTHUX BOJOTOCIOAAPCHKUX JUISTHOK PO3MIISIIAIOTHCA Pi3HI BaplaHTH
MIJBUIICHHS BOJ03a0€3MEYEHOCT] YYaCHHKIB BOJIOTOCTIOIAPCHKOTO KOMILUICKCY
[UIIXOM peaiizaiii KOMIUIEKCHHUX 3aXOJiB palliOHaJIbHOTO BOJOKOPUCTYBaHHS
(06opoTHI T2 KOMOIHOBaHI CUCTEMH MPOMUCIOBOIO BOJIONIOCTAYaHHS, BIPOBAKEHHS
MaJOBOJHUX Ta OE3BOJHUX TEXHOJOT1H, MOBTOPHE BUKOPUCTAHHS MICBKHX Ta
TBAPUHHUIBKUX CTOKIB, CKOpPOYEHHS OOCSATIB Tajay3eBOr0 BOJOCIOXXHBaHHS, a0o
KOMIUIEKCHUX TIOMYCKIB Ta IHINI 3aXOJU II0J0 E€KOHOMIi BOJIHMX pECypciB Ta
MOJIMIIEHHSI SKOCTI BOAM B BOJONPUHMANbHHKAX CTIYHUX BOJ), CTBOPEHHS
JOJIATKOBUX PETYIIOBAIbHUX €MHOCTEH CE30HHOrO Ta 0araTOpiyHOTO PEryJIOBaHHS,
OyaiBHUILITBA a00 PO3BUTKY CHUCTEM TEPUTOPIAIBHOIO TMEPEPO3NMOALLY CTOKY
(BHYTpIITHROOACEMHOBI Ta Mi>k0aCEHHOBI EPEKUIAHHS).

TepmiHoBi 3axoau MaiOTh OyTH CHPSIMOBaHI Ha 3aJIOBOJICHHS MOTPeO
MIPIOPUTETHUX CIOXKHUBAYiB (MUTHE 1 TOCHOAAPCHKO-TMOOYTOBE BOIOMOCTAYaHHS,
00'€KTH MPOMHUCIOBOCTI Ta €HEPreTHUKHU, OCOOJIUBO MOB'sI3aH1 3 00OPOHO3ATHICTIO 1
0€3MeKoI0 IeP>KaBH).

Po3paxyHOK BOJOrocnoiapchbKoro OajaHCy BBa)KA€ThCS 3aBEPLICHUM, SKILO
JUIS KOKHOTO PO3PaxXyHKOBOTO PiBHs 30ajlaHCOBaHI MOTPEOW BOJOKOPHUCTYBAYiB, a
BOJOTOCTIOJAPChKI  OallaHCH  BCIX  BOJOTOCIOAAPCHKUX  JUISTHOK  yB'si3aHl 3
ypaxyBaHHSIM KpUTEPIiB 3aJ0BOJEHHS MOTpeOd YYAaCHUKIB BOJOTOCIOJAPCHKOIO
KOMIUJIEKCY 4Yepe3 PEKOMEHJOBaHUM CKJIaj BOJOTOCIOAAPCHKUX 1 BOJAOOXOPOHHHUX
3aX0/I1B.

[lincymMkn  BOAOrOoCHONApPCHKUX ~ OalaHciB s BCIX  PO3TJISHYTHUX
BOJIOTOCTIOAPCHKUX JUISTHOK, Mig0aceiiHy piykW, IO BIAJa€ B TOJOBHY pIUKY
pIYKOBOro OacelHy Ta 3arajioM 3a BIAMOBIIHUM PIYKOBHM 0aceHOM HaBOJIATHCS B
TabnuuHid QopMi y MpUB'A3LI JO0 PO3PAXYHKOBUX PIBHIB (CLIEHApPIEB PO3BUTKY
BOJIOCIIOKMBAHHSA) Ta BapiaHTIB PEKOMEHJOBAaHUX BOJOTIOCIOAAPCHKUX 3aXOJIiB.
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dopma y3araJpHIOIOYOT TaONMUIlI TPUHAMAETBCA 3 YpaxXyBaHHSIM OCOOJMBOCTCH
EBHOI0 00'eKTA.

Humanns ona camoKkoHmpoiio

1. Sxi Marepiaiu HEOOXI1H1 JUIS IIPOBEACHHS pPO3paxyHKy
BOJIOIOCIIOJIaPCHKOro OanaHcy?

2. Slxa dopmyna BUKOPUCTOBYETHCS ISl PO3PAXYHKIB BOJIOTOCIOAAPCHKOTO
Oamnancy ?

3. ki ckiagoBl Bojgorocnoaapcbkoro 6anancy Bu 3Haere? Hamenite popmy
OalaHCcOBOi TaONMIIl JJIs BOJOTOCIOAAPCHKOro 0OajaHCy BOJOTOCHOJIAPCHKOT
nuteHUI (nam — BIJT).

4. Illo Bkitouae B cebe OararodakTopHa OIiHKA peCcypciB MiA3EMHUX BOJ?

5. Hamenite cxemy s po3paxyBaHHA (uibTpauii udepe3 TUIO H OCHOBY
IpyHTOBOI rpebiii, AaiiTe MOSCHEHHS 10 Hel.

6. HaBeniTh MOCHITOBHICTh CKJIaJaHHS BOJIOTOCIOAAPCHKOrO OanaHCy s
piuKOBOro Oaceiny.
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